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I. — Spolxa    Atlantica  :     Contributtons   to  the  Knowledge  of 

the  Changes  of  Form  in  Fishes  during  their  Growth  and 

Devehpmentj  especially  in  the  Pelagic  Fishes  of  the  At- 
lantic.    By  Dr.  C.  F.  Lijtken*. 

I. 

In  this  memoir  I  furnish  a  series  of  contributions  to  the  know- 
ledge of  the  ichthyoloeical  fauna  of  the  high  seas,  principally 
of  the  Atlantic,  as  sdso  to  that  of  the  hemimetamorphoses 
of  various  sea-fishes,  and  especially  of  the  pelagic  fishes.  The 
changes  of  form  and  of  otner  characters   which  many  fishes 

S resent  during  their  growth  and  development  are  still  but 
ttle  known,  and  have  never  been  described  in  a  connected 
manner,  although  in  many  cases  they  are  so  great  and  so 
strongly  marked  that  they  have  given  rise  to  the  establish- 
ment of  a  considerable  number  of  species  and  genera,  which, 
as  a  matter  of  course,  will  disappear  from  the  system  so  soon 
as  their  true  relationships  have  been  recognized.  This  me- 
moir is,  at  the  same  time,  to  be  regarded  as  an  attempt  on 
the  part  of  the  author  to  employ  scientifically  a  portion  of  the 
abundant  materials,  consisting  of  small  ^hes  and  young 

«  Translated  by  W.  S.  Dallas,  RL.S.,  fi-om  a  copy  sent  by  the  author 
of  the  French  summary  of  Dr.  Lutken*s  memoir,  read  before  the  Academy 
of  Sciences  of  Copenhagen. 
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forms,  especially  pelagic,  which,  during  a  long  series  of  years 
and  by  means  of  well-directed  and  persevering  efforts,  have 
been  collected  by  Danish  naturalists  and  by  officers  of  the 
Danish  royal  and  commercial  navies.     Of  course,  whenever 
I  have  thought  it  necessary  for  completing  my  investigations 
and  making  comparisons  with  analogous  cases,  I  have  also 
studied  the  changes  produced  bjr  age  in  non-pelagic  fishes ; 
and  equally,  of  course,  the  criticism  of  the  genera  and  species 
to  which  this  study  has  given  rise  has  led  to  discussions  and 
digressions  of  various  nature,  as  also  to  the  creation  of  some 
new  species  and  genera.     It  follows  that,  while  this  memoir 
is  especially  a  contribution  to  the  knowledge  of  the  pelagic 
ichthyological  fauna,  particularly  of  the  intertropical  Atlantic, 
it  is  also  indirectly  a  contribution  to  that  of  the  ichthyology 
of  the  deeper  strata  of  the  high  seas ;  for  the  inhabitants  of 
these  depths,  in  the  first  phases  of  their  development,  very 
frequently  ascend,   especially  during    the  night,    into   the 
warmer  strata  of  the  surface ;  and  they  are  then  taken  in  the 
net ;  or.  when  they  are  a  little  older,  we  meet  with  them  in  the 
stomachs  of  dolphins,  or  of  voracious  fishes  such  as  the  dora- 
dos, bonitos,  atbacores,  barracoutas,   sharks,  &c.     But  the 
principal  object  of  this  memoir  is  to  call  attention  to  what  I 
call  the  hemimetamorphoses  of  fishes,  a  phenomenon  of  which 
the  pelagic  fishes  in  particular  present  so  many  remarkable 
examples.     In  adopting  this  expression  it  is  not,  however, 
my  intention  to  introduce  into  science  a  new  notion  or  a  new 
term  ;  I  employ  it  solely  to  characterize  briefly  the  changes 
which  are  produced  during  growth  and  development,  which 
in  many  cases  are  so  considerable  that  they  have  led  to  the 
complete  misimderstanding  of  the  genus,  nay,  often  even  of 
the  family  to  which  the  young  individuals  belong.     I  hope 
by  this  means  to  profit  science  by  a  series  of  rectifications 
consisting  in  great  part  in  the  reduction  of  genera  and  species 
which  are  bas^  only  upon  young,  transitory  forms.    In  many 
cases  I  shall  thus  be  led  simply  to  confirm  or  extend  the  ob« 
servations  of  my  predecessors,  in  other  cases  to  reject  or 
rectify  conjectures  or  combinations  which  are  destitute  of 
foundation.      One  of  the  consequences  of  a  work  of  this 
nature  may  perhaps  also  be  that,  in  future,  we  shall  proceed 
with    more   circumspection  and  critical  judgment   in  esta- 
blishing new  species  and  genera,  considenng  the  possibility 
that  the  differences  which  may  be  recognized  are  due  solely 
to  differences  of  age.     The  mistake  has  only  too  often  been 
made  of  regarding  the  latter  as  specific  or  generic  differences ; 
and  this,  in  general,  has  rendered  the  estimation  of  the  true 
distinctive  characters  all  the  more  difficult. 


Digiti 


ized  by  Google 


during  their  Growth  and  Development.  3 

In  the  following  summaiy  of  the  principal  facts  and  results 
which  are  set  forth  in  my  memoir^  1  have  followed  the  order 
of  the  chapters  in  the  Danish  text. 

1.  Dactylopterus  and  Cephalacanthus. 

As  is  well  known,  M.  Canestrini  has  endeavoured  to  prove 
that  Cephalacanthus  spinarella  {Pungitivs  jmsillus)  is  the 
young  form  of  Dactylopterus.  This  opinion  was  apparently 
well  founded ;  but  it  has  been  contested  by  M.  Steindachner, 
principally  with  the  argument  that  we  may  meet  with  Dacty^ 
wptert  a  little  smaller  than  the  largest  of  those  which  still  pre- 
sent the  characters  of  Cephalacanthus,  Having  had  at  my 
disposal,  on  the  one  hand,  a  series  of  twenty-five  specimens  of 
Dactylopterus  volitans  of  all  sizes,  from  380  to  47  millims. 
in  length,  the  last  with  the  wings  still  short,  and,  on  the  other 
hand,  almost  as  many  of  Cy>halacanthus  svinarella  (twenty- 
three)  ,  also  of  all  sizes,  from  49  to  8  millims.  long,  I  have 
studied  in  these  two  series  all  the  characters  subject  to  modi- 
fications arising  from  differences  of  age,  in  order  to  discover 
whether  the  changes  which  the  Cephahcanthi  had  imdergone 
enabled  us  to  ascend  to  the  Dactt/loptert,  and  reciprocally 
those  of  the  latter  to  descend  to  the  Cephalacanthij  or  whether 
these  fishes  constituted  two  series  of  forms  independent  of 
each  other.  The  result  of  these  comparisons  (for  the  details 
of  which  I  must  refer  the  reader  to  the  Dauisdi  memoir)  has 
been,  so  far  as  I  am  concerned,  an  absolute  confirmation  of 
M.  Uanestrini's  hypothesis.  We  may  certainly  find  Cepha- 
lacanthi  a  little  larger  than  the  smallest  Dactylopteri  ]  but 
this  is  easily  explained  by  the  fact  that  the  metamorphosis 
properly  so  called,  which  no  doubt  takes  place  comparatively 
quickly,  does  not  always  occur  precisely  when  the  young  fish 
has  attained  a  definitive  length  (about  50  millims.)  ^  but  may, 
according  to  circumstances,  occur  in  a  given  individual  a  little 
sooner  or  a  little  later.  It  may  be  ^dded  that  the  localities 
(latitude  and  longitude)  where  our  young  Dactylopteri  or  so- 
called  Cephalacanthi  were  taken  seem  to  prove  that  this 
genus  possesses  the  character  of  a  semipelaglc  genus  in  a 
greater  degree  than  has  hitherto  been  supposed.  It  appears 
also,  frrom  the  investigation  that  I  have  made  of  its  develop- 
ment, that  the  small  anterior  part  of  the  pectoral  fins  m 
Dactylopterus  is.  properly  speaking,  the  superior  and  not  the 
inferior  part,  as  nas  hitherto  gener^ty  been  stated. 

2.  Ehtnchichthts,  Khinoberyx,  and  Rhamphobebtx  ; 
HoLOCENTRUM  and  Myripristis. 

The  hypothesis  has  already  been  advanced  that  Rhynchich- 
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ihys  pelamidis^  C.  &  V.,  and  other  species  of  Rhynchichthys 
subsequently  established  are  young  Holocentra  (or  Myri-- 
pristes) ;  and  the  correctness  of  this  view  is  now  confirmed  by 
the  circumstance  that  it  has  been  possible  to  refer  several  small 
examples  of  "  Rhynchichthys  "  and  "  Rhinoheryx  "  of  diffe- 
rent ages,  fished  in  the  western  part  of  the  intertropical 
Atlantic,  to  a  definite  species  of  Uolocentrum^  the  H.  maria- 
num  of  the  Antilles,  which,  however,  has  hitherto  been  very 
imperfectly  described.  We  are  acquainted  with  it  now  in  all 
the  phases  of  its  development : — as  the  true  Holocentrum^  young 
and  adult ;  as  "  RhinoberyXj^  a  phase  intermediate  between 
the  Holocentrum  and  the  "  Rhynchichthys ;"  and,  finally,  in 
this  last  and  very  young  state. 

In  the  Danish  memoir  I  have  described  in  much  detail  the 
characters  of  the  species  in  each  of  these  phases,  comparing 
them  both  among  themselves  and  with  the  corresponding 
states  of  Holocentrum  sogho^  another  common  West-Indian 
species,  of  which  we  possess  an  almost  equally  complete  series 
of  forms.  The  ^^ Uhamphoberyx^''  is  probably  the  corre- 
sponding young  form  of  Myrivristis.  These  three  genera 
(RhynchichthySj  Rhinoheryx,  and  Rhamphobejyx)  must  there- 
fore be  suppressed,  with  the  species  belonging  to  them  ;  and 
we  may  say  the  same  of  certain  species  such  as  Holocentrum 
platyrhinumy  which  are  also  young  forms  of  which  the  trans- 
formation is  not  completed,  but  which,  instead  of  being  referred 
to  separate  genera,  have  only  been  placed  in  a  special  group 
of  the  genus  Holocentrum. 

But  at  the  same  time  I  have  been  able  to  recognize  a  phase 
of  development  anterior  to  that  which  serves  as  the  basis  of 
the  genus  Rhynchichthys.  A  small  fish^  7  millims.  long,  which 
is  undoubtedly  the  young  form  of  a  West-Indian  Holocentrum^ 
perhaps  even  of  H,  marianum.  is  distinguished  from  the  true 
"  Rhvnchichthyes  "  by  a  forked  beak,  the  comparatively  great 
length  of  which  is  equal  to  twice  the  diameter  of  the  eye,  and 
by  the  occipital  spine,  which  is  very  strongly  developed,  as 
well  as  those  of  the  prseoperculum,  which  last  extend  much 
beyond  the  ventral  fins,  as  far  as  the  middle  of  the  anal.  Our 
museum  possesses  very  young  larvse  of  Berycidae  (that  is  to 
say  Rhynchichihyes)  from  the  Indian  Ocean,  which  much  re- 
semble the  preceding  form ;  but  in  others,  which  otherwise 
have  an  analogous  structure,  the  beak,  which  is  sometimes 
comparatively  short  and  sometimes  extremely  elongated,  does 
not  present  the  remarkable  division  in  the  form  of  a  fork. 
Considering  the  numerous  representatives  of  this  family  in  the 
Indian  seas,  it  is  impossible  at  present  to  determine  these 
young  forms  more  exactly. 
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The  primordial  but  transitory  characters  which  distinguish 
the  young  Holocentra  and  ifyripristes  are  therefore  : — 1.  The 
more  or  less  excessive  prolongation  of  the  bones  of  the  snout 
in  the  form  of  a  pointed  beak^  entire  or  cleft  in  two,  with 
denticulated  ed^es,  and  comparatively  as  large  as  the  sword 
of  the  swordfish ;  and  2.  The  colossal  development  of  the 
occipital  and  preeopercular  spines,  as  also,  in  part,  of  those  of 
the  operculum.  These  spmes,  however,  soon  disappear  or 
become  reduced  to  more  modest  proportions,  or  to  perfectly 
insignificant  rudiments. 

3.  Tetragonurus. 

This  very  characteristic  genus,  which  is  thoroughly  pelagic 
and  probably  bathyphilous,  inhabits  the  Atlantic,  where  it  is 
frequently  found  in  the  stomachs  of  large  voracious  fishes  or 
dolphins ;  and  young  individuals  are  often  taken  by  the  net. 
Tetroffonurua  atlanticuSy  Lowe,  is  certainly  specifically  iden- 
tical with  T.  Cuvieriy  K.  The  difierences  tney  present  are 
in  part  pureljr  individual,  in  part  differences  arising  from  age. 
Young  mdividuals  (32-62  mulims.),  leaving  out  of  considera- 
tion certain  modifications  in  the  relative  proportions  of  tlie 
parts  of  the  body,  which  are  mentioned  in  detail  in  the  Danish 
memoir,  are  distinguished  (1)  by  the  spinous  or  denticulate 
opercular  and  prseopercular  bones,  and  (2)  by  the  different 
character  of  the  scales,  which  much  resemble  those  of  the 
young  swordfish,  and  have  onlv  a  single  sharp  keel  (the  scales 
of  the  lateral  line,  however,  have  two),  which  terminates  in 
two  or  three  spines  recurved  backward,  giving  the  young 
Tetragonurus  a  rough  or  villous  aspect.  The  youngest  ex- 
amples (16  millims.)  have  neither  scales  nor  spines  on  the 
skin ;  and  their  ventral  fins  are  extremely  short,  nay,  even 
rudimentary.  1  have  also  discussed  the  question  of  the  place 
to  be  assigned  to  Tetragonurus  in  the  true  natural  system. 
We  shall  seek  in  vain  for  indications  of  relationship  with 
Mugil  or  Atherina  ;  the  proposition  of  Lowe  and  Swainson 
to  refer  it  to  the  Scomberoids  is  perhaps  that  which  is  most 
in  accordance  with  nature. 

4.  XiPHiAS  and  HiSTiOPHORUS  (Tetrapturus). 

The  younff  forms  of  the  Xiphioids  are  already  so  well 
known,  thanks  especially  to  Dr.  Gilnther's  communications, 
that  the  'series  of  small  individuals  of  the  two  tvpes  that  I 
have  had  at  my  disposal  do  not  enable  me  to  add  much  that 
is  new ;  nevertheless  I  have  been  able  to  carry  the  evolution 
of  the  two  groups  a  little  farther,  to  a  phase  which  must  be 
very  near  the  e^^clusion  from  the  egg.     The  two  principal 
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types  (Xtphtas  and  Histtophorus)  differ  from  each  other  quite 
as  much  in  their  youth  as  at  a  later  period  in  the  external 
characters  and  the  structure  of  the  skeleton.  I  have  already 
shown  elsewhere  (Vidensk.  Medd.  f.  d.  naturh.  For.  1876) 
that  of  these  two  types  the  HisHophori  represent  the  typical 
group  properly  so  called,  or  the  central  group,  whilst  the 
AipnioB  must  be  regarded  as  a  divergent  branch  or  "  aber- 
rant type,"  and  that  the  species,  so  far  as  one  can  form  an 
opinion  upon  this  point  from  the  data  furnished  by  the  litera- 
ture, seem  to  be  few  in  number,  less  numerous,  in  fact,  than 
has  hitherto  been  supposed,  but  that  they  are  almost  cosmo- 
politan in  their  geographical  distribution.  Probably  we  know 
only  five  in  all — ^namely,  two  Tetrapiurty  two  Htstiophorty 
and  one  Xtphtas.  Machcera,  C.  &  V.,  is  in  every  respect  a 
true  Histtophorus  without  ventral  fins ;  and  we  cannot  help  sus- 
pecting that  the  asserted  absence  of  the  latter  is  founded  upon 
an  error  or  due  to  the  preparer.  The  small  species  of  Histio- 
jihxyrus  which  have  been  established,  U.  immaculatusy  Riipp., 
and  -K  pulchelluSy  C.  &  V.,  are  evidently  only  young  forms 
(they  measure  respectively  18  and  4  inches),  of  no  true  specific 
value ;  and  H.  pulchellus  particularly  closely  approaches  the 
young  Histiophori  of  SJ  to  60  millims.  length,  examined  by 
Dr.  Gunther  and  by  myself.  For  these  last  1  refer  the  reader 
to  the  Danish  text,  the  most  important  facts  relating  to  them 
being  already  known;  but  some  remarks  upon  the  young 
XiphicBy  and  upon  the  characteristic  differences  which  distin- 
guish them  from  the  young  Histiophori^  will  be  necessary. 
Thus,  one  of  our  young  swordfish  (Xiphias)  190  millims. 
long,  found  in  the  stomach  of  an  albacore,  and  consequently 
imperfectly  preserved,  has  a  very  slender  form ;  the  mandible 
is  only  12  millims.  shorter  than  the  rostrum,  which  is  convex 
above  and  flat  beneath,  like  that  of  a  Tetrapturusy  and  twice 
as  broad  as  high  ;  the  branchiae  present  nothing  remarkable, 
and  consequently  have  not  yet  acquired  the  character  which 
distinguishes  those  of  the  Xiphioids.  The  two  jaws  are  well 
armed  with  comparatively  strong  teeth.  All  the  body  (inclu- 
ding the  head  and  the  rostrum)  is  clothed  with  non-imbricated 
scales,  which  are  keeled  and  ciliated — that  is  to  say,  furnished 
with  spines  or  teeth  upon  the  keel.  Two  rows  of  these  scales, 
which  strike  one  by  their  size,  extend  along  the  back  on  each 
side  of  the  dorsal  nn,  and  two  others  along  the  belly  on  each 
side  of  the  anal  fin.  The  scales  are  still  very  distinct  in  the 
young  Xiphias  ghdius  700  millims.  long,  in  which  one  may 
even  easily  recognize  and  trace  the  rows  of  large  scales  above 
mentioned ;  on  the  other  hand,  this  covering,  at  leajst  as  re- 
gards the  teeth  of  the  scales,  occurs  even*  in  the  youngeat 
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Xiphiaa  observed,  10  millims.  in  length.  In  contrast  to  this, 
all  the  young  JUstiophori^  from  6i  to  100  millims.,  are  com- 
pletely nakea  and  destitute  of  scales.  Thus  we  cannot  com- 
pare with  the  scales  of  the  young  Xtphice  those  of  the  adult 
Siatiophori  and  Tetrapturi^  which  are  perfectly  homologous 
with  those  of  the  Thynnoids.  The  young  examples  of  X 
gladiits.  from  37  to  57  millims.,  are  adorned  with  transverse 
bands,  like  many  other  small  Scomberoids ;  the  frontal  mar- 
gins and  the  pra&operculum  are  denticulated ;  and  the  latter  is 
also,  in  the  youngest  individuals,  famished  with  a  group  of 
spines,  as  in  many  other  young  Scomberoids.  We  never  find 
in  them  any  traces  of  ventral  fins,  whilst  these  are  never 
wanting  in  the  Histiophoriy  and  always  occur,  in  a  rudimentary 
state,  even  in  the  youngest.  Then,  in  the  youngest  Xiphiaa^ 
the  head  is  flat  without  presenting  the  sudden  depression  of 
the  forehead  which  characterizes  the  Histioplwriy  the  rostrum 
is  shorty  and  broad  at  the  base,  and  the  mandible  as  long  as 
the  upper  jaw.  Finally,  the  Xiphice,  in  all  their  successive 
stages,  present  nothing  comparable  to  the  occipital  and  prse- 
opercular  spines,  so  enormously  developed  in  the  young  -fli«- 
tiaphoriy  and  which  resemble  those  of  the  Dactulopteri. 

It  would  be  far  from  natural  to  exclude  the  Aiphioids  from 
the  great  family  Scomberoidei,  in  which  they  find  their  most 
strongly  markea  affinity  in  the  genus  Acanthocyhium  [vide 
infrhy  p.  12).  The  more  detailed  classification  of  the 
Scomberoidei  has  still  to  be  settled.  As  to  ranging  them 
with  Cottoidei  ("  Cotto-Scombriformes  ")  I  have  never  been 
able  to  convince  myself  that  there  was  any  thing  just  and 
natural  in  that  classification. 

5.  Tkichiurus  and  Gempylus. 

Under  the  denomination  of  Trichiuridae  Dr.  Gtinther  has 
united  two  tribes  which  are  certainly  related  in  a  certain 
degree,  but  which  nevertheless  are  clearly  distinguished  from 
each  other.  These  are  the  true  Trichiuridae  {Trichiurus^ 
Lepidopus,  Aphanopus,  and  Euoxt/metopon)  and  the  Gempy- 
lidae  or  Thyrsitidas  [GempyluSj  PrometheuSy  Epinnula^  Nesi- 
arckusy  NealotuSy  and  Thyr sites).  The  latter  must  be  united 
with  the  Thynnidae,  but  may  nevertheless  form  a  secondary 
group  among  them. 

With  regard  to  the  genus  Trichiurus  I  will,  in  the  first 
place,  remark  that  the  species  that  it  includes  at  present  do 
not  all  appear  to  me  capable  of  being  maintained ;  but  I  shall 
not  pronounce  a  definite  opinion  upon  this  pointy  as  the  mate- 
rials at  my  command  are  msufficient.  It  is  evident  that  the 
two  types  represented  by  T,  lepturus  and  T.  muticns  difier 
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in  a  whole  series  of  well-marked  characters,  but  that  the 
generic  separation  between  the  Lepturi  {Tricniums  leptunia 
and  the  allied  species)  and  the  Eupleurogirammi  ( T.  muticus) 
proposed  by  Gill  is  unnecessary,  and  therefore  to  be  rejected. 
The  specinc  difference  between  T.  lepturns  of  the  Atlantic 
and  T.  haumela  of  the  Indian  Ocean  seems  to  me  not  to 
repose  upon  a  very  solid  basis ;  and  how  far  the  latter  is 
really  a  species  distinct  from  T.  savala  is  a  question  which  I 
shall  also  leave  undecided.  But  there  are  two  points  which 
merit  attention,  namely : — 1,  that  T.  muticus  also  occurs  in 
the  Atlantic,  where  it  had  not  hitherto  been  indicated  (I  have 
before  me  a  specimen  from  Cuba  which  I  am  unable  to  dis- 
tinguish from  those  from  Tranquebar);  and  2,  that  in  a 
Trichiwrus  {haumela  ?)  52  millims.  long,  from  Java,  I  have 
found,  in  the  place  of  the  ventrals,  which  are  usually  deficient, 
two  aenticulated  spines  2  millims.  in  length  (just  as,  for 
example,  in  the  young  Prometheus  atlanticus).  These  spines, 
which  evidently  represent  the  ventrals,  probably  exist  m  all 
the  young  Trichiuri]  but  they  persist  only  in  T,  muticus ,  in 
the  shape  of  small  rudiments  m  the  form  of  scales,  and  disap- 
pear entirely  in  the  other  species. 

The  Gempylides  and  the  Thyrsitides  present  an  osteological 
peculiarity  which  has  generally  passed  unnoticed ;  I  refer  to 
a  system  of  dermal  ribs,  or  subcutaneous  accessory  ribs,  com- 
posed of  delicate  bony  filaments,  placed  pretty  close  together, 
which  are  directed  backwards,  and  both  upwards  and  down- 
wards, and  start  from  the  median  line  on  both  sides  of  the 
body,  forming  acute  angles  with  each  other.  I  have  observed 
them  in  Thyrsites  atun  [chilensis)^  in  Nealotus  tripes^  and  in 
both  large  and  small  examples  (down  to  a  total  length  of 
78  millims.)  of  Oenipylus  serpens.  1  have  been  able  to  study 
the  last-named  species,  which  is  essentially  pelagic  and  rare 
in  museums,  in  all  the  phases  of  its  development,  from  a 
length  of  about  1  metre  down  to  a  total   length  of  only 

9  millims.,  a  phase  which  must  have  almost  immediately 
succeeded  the  hatching  of  the  egg.  The  species  established, 
namely  G,  coluber  (genus  Zyphothyca  of  Swainson)  and  O. 
or  Prometheus  [Nealotus)  cphidianuSy  Poey,  do  not  differ 
specifically  from  G.  serpens ;  but  the  characters  of  this  genus 
are  not  correctly  indicated,  even  in  the  most  recent  works. 
Thus  the  skin  is  not  entirely  destitute  of  scales  :  we  find  in 
it  a  rudiment  of  the  "  corselet,"  not  only  behind  the  eyes,  but 
also  at  the  root  of  the  tail ;  and  from  this  point  the  clothing 
of  scales  continues  in  part  for  a  small  extent  along  the  infe- 
rior lateral  line,  in  part  for  a  greater  extent  along  the  back, 
forming  a  band  which  is  limited  inferiorly  by  the  superior 
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lateral  line,  which  in  the  anterior  part  of  the  body  unites 
with  the  inferior,  at  a  point  situated  beneath  the  first  dorsal 
spine.  The  palatine  bones  in  their  posterior  part  are  armed 
each  with  three  or  four  small  teeth;  and  the  ventrals  are 
formed  by  one  spinous  and  four  soft  rays.  In  the  earliest 
phases  of  their  development  the  Gempyli  have  so  different  a 
physiognomy  that  it  would  be  difficult  or  impossible  to  recog- 
nize them  for  what  they  are  if  one  did  not  know  the  interme- 
diate stages.  The  body  is  short  and  thick-set;  the  first 
dorsal  attains  its  greatest  elevation  in  front,  and  then  decreases 
rapidly  ;  we  find  two  free  spines  in  front  of  the  anal  fin ;  the 
denticulated  spines  of  the  ventrals  are  comparatively  very- 
long,  as  long  as  (and  even  longer  than)  the  spines  of  the  dorsal ; 
there  are  neither  scales  nor  lateral  line ;  nor  are  the  finlets 
distinguishable;  the  operculum  and  prseoperculum  are  spi- 
nous. For  what  relates  to  the  course  of  the  development 
and  transformation  I  refer  the  reader  to  the  figures  on  pi.  iii. 
[of  the  Danish  memoir].  I  have  also  described  and  figured 
some  yexj  analogous  stages  of  development  in  a  fish  of  the 
Thyrsites  tribe,  perhaps  Nealotua  tripes.  Dicrotus  armatus^ 
Gtinther,  is  certainly  an  analogous  transitory  form,  probably 
of  Prometheus  atlanticus. 

6.  Thynnus;  Orcynus;  Pelamys;  Cybium  and 

ACANTHOCYBIUM. 

In  the  group  Thynnidee  I  distinguish  the  following  genera: — 
Orct/nusj  ThynmtSy  AuxiSj  Orcynopaisj  Pelamys^  Cyoium^  and 
Acanihocybium,  I  must  leave  on  one  side  certain  other  genera 
which  have  been  established,  because  I  do  not  know  them — 
for  example  the  genera  GrammatorcynuSy  Gill  ( Thynnus  hi- 
lineatu8)j  Lepidocyhium  and  Apodontisy  Benn.;  the  separation 
of  these  two  last  genera  from  Cybium  seems  to  me,  however, 
to  be  not  well  founded.  Gymnosarda  Gill  {Pelamys  nuda) 
will  no  doubt  prove  to  be  a  synonym  of  Orcynopsis,  G.  (Pela- 
mys untcolor=  Thynnus  peregrinuSj  Coll.*) ;  even  the  specific 
differences  which  serve  as  the  basis  of  these  two  genera  are 
rather  imcertain,  and  will  need  to  be  confirmed,  although  one 
of  the  two  species  is  a  native  of  the  Mediterranean  (it  has  been 
once  found  m  the  North  Sea)  and  the  other  of  the  Red  Sea. 

I  retain  the  name  of  Thynnus  f  for  "  the  small  tunnies," 

•  M.  Qiglioli  has  recently  proposed  for  this  genus  tbe  name  of  Peia- 
micktkysy  which,  however,  must  yield  priority  to  that  proposed  by  Mr. 
Gin. 

t  M.  Giglioli  designates  this  generic  division  by  the  name  of  Thynnich- 
ikysj  a  very  happy  denomination,  but  one  which  has  already  been 
employed  for  a  genus  of  Cyprinoids. 
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the  bonito   (71  pelamys)  and  T.  thunnina^  a  species  from 
which  T.  qffinis  prohahly  does  not  differ;  and  I  reserve  that 
of  Orcynus  for  "the  large  tunnies " — that  is  to  say,  the  true 
tunny  (0.  thynnus)  and  the  *^gennon"  or  albacore  of  our 
sailors  {O.germo)^  a  species  which  is  rendered  recognizable 
by  the  long  pectorals  and  the  prolongation  in  a  sabre-like 
form,  in  the  adult,  of  the  second  dorsal  and  the  anal.     These 
four  species  are  all  extremely  cosmopolitan  in  their  geogra- 
phical distribution  (which  also  seems  to  be  the  case,  although 
in  a  less  degree,  with  Aturis) ;    those  of  the  whole  group 
which  have  the  pelagic  character  most  strongly  marked  are 
Orcynus  germo  and  Thynnus  pelamys.     A  critical  revision  of 
the  species  described  under  other  names,  a  revision  founded 
on  the  comparison  of  individuals  of  different  sizes  belonging 
to  several  of  the  four  principal  types  above  mentioned,  has 
convinced  me,  or  at  least   rendered  it  very  probable,  that 
most  of  these  species  must  be  eliminated,  as  resting  only  upon 
quite  secondary  differences,  to  a  great  extent  arising  from  age. 
Thus  T.  brachyptenis  is  without  the  least  doubt  nothing 
but  a  young  form  of  Orcynus  thynnus,  and  T.  brevipennis  a 
stillyounger  form  of  the  same,  or  rather  a  corresponding  form 
of  T.  thunnina.     I  must  here  remark  that  the  want  of  the 
swimming-bladder,  which  is  generally  attributed  to  the  true 
tunny,  is  apparently  founded  on  a  mistake ;  it  is  described 
in  detail  by  M.  Malm  in  his  *  Fauna  of  Bohuslan.'     Further, 
I  have  no  hesitation  in  identifying  Thynnus  secundodor salts y 
Storer,  and  E.  orientalis  from  Japan  with  0.  thynnus ;  Thyn- 
nus coretta  is  a  form  intermediate  between  Orcynus  thynnus 
and  T.  brachypterusy  and  may  consequently  also  be  struck 
out  of  the  catalogue.     With  Orcynus  germo  ( pacificus) ,  again, 
1  identify   T.  alalonga,   alhacoray   argentivittatusy  balteatus, 
sihiy  and  macropterusy  which  inhabit  different  parts  of  the 
great  ocean;  but  I  hesitate  about  including  in  this  suppression 
of  species  0.  subulatusy  Poey,  of  Cuba,  and  0.  pacificusy  Cooper, 
of  California, — the  former  on  account  of  its  pectorals,  which 
are  singularly  short  for  an  albacore ;  the  latter,  on  the  con- 
trary, on  account  of  extraordinary  prolongation  of  these  same 
fins.     At  any  rate  the  characters  ascribed  to  these  two  forms  of 
albacores  require  confirmation  in  this  respect.  As  to  the  generic 
separation  ot  the  albacores,  with  long  pectorals,  from  the  true 
tunnies,  with  shorter  pectorals,  there  seems  at  present  no 
reason  for  making  it.     From  these  forms,  which  I  unite  under 
the  generic  denomination  oi  Orcynus y  the  "small   tunnies" 
{Thynnus  s.  str.  m.)  differ: — 1,  by  the  absence  of  teeth  on 
the  vomer,  a  character  which  has  hitherto  passed  entirely  un- 
noticed, but  to  which,  in  the  group  of  the  Thynnidfie,  generic 
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value  has  generally  been  accorded;  2,  by  the  complete  absence 
of  scales  outside  the  corselet,  whilst  in  the  Orcyni  of  the  same 
size  the  skin  is  already  clotned  with  small  scales,  the  conse- 
quence of  which  is  that  the  limits  of  the  "  corselet "  in  the 
auiult  tunny  and  albacore  are  somewhat  obscure,  so  that, 
properly  speaking,  we  cannot  say  there  is  a  distinct  corselet 
m  those  species ;  3,  by  an  important  osteoloeical  character, 
namely  the  special  development,  in  the  form  of  a  net  or  trellis, 
of  a  portion  of  the  abdominal  part  of  the  vertebral  column 
between  the  vertebrse  properly  so  called  and  the  hs&mapo- 
physes,  a  development  which  has  already  been  described  by 
Cuvier.  This  organization  is  common  to  T.  thunnina  and 
T,  pelamysj  and  occurs  in  a  modified  form  in  AuxUy  while 
in  this  respect  Orcynus  germo  presents  essentialljr  the  same 
character  as  0.  thynnus  and  the  species  belongmg  to  the 
genera  Cyhium  and  Pelamys.  Whether  this  is  or  is  not  the 
case  in  Orcynopsts  (untcolar)  is  unknown ;  but  there  is  reason 
to  suppose  that  it  presents  some  of  the  characters  belonging  to 
Auxts  and  to  Thynnvs  (m.)- 

Felamya  chtlensis  and  F.  orxentalis  are  certainly  not  dif- 
ferent species,  any  more  than  Thyrsites  chtlensis  and  T.  atun. 
It  is  by  error  also  that  a  corselet  of  scales  has  been  denied  to 
the  genus  Cybiumi  this  is  already  distinct  in  very  young 
individuals,  and  extends,  in  the  usual  way,  round  the  base  of 
the  pectorals  and  ventrals,  along  the  dorsaLs.  &c. ;  but,  it  is 
true,  it  is  less  apparent  than  in  the  other  Th^imoids.  The 
species  included  in  the  genus  Cyhium  difier  in  general  by 
rather  insignificant  characters,  which,  however,  seem  to  be 
more  constant  than  might  have  been  expected.  There  is 
therefore  no  reason  for  reducing  them  in  the  same  proportion 
as  the  species  of  the  Thynnus- Orcynus  group;  moreover  it 
would  appear  that  thev  are  far  from  being  so  pelagic  as  the 
species  belonging  to  the  latter  group.  Among  the  species  of 
Cyhium  proper  mhabiting  the  Atlantic,  I  have  been  able  to 
distinguish  without  difficulty  C.  cabaUu  (of  which  C.  imma- 
culatum  is  no  doubt  the  young  form),  C.  regale^  and  C.  macun 
latum  ;  C.  acervum  is  a  young  C.  regale,  and  has  nothing  to 
do  with  C.  caballa. 

There  is,  however,  a  species  of  Cyhium  which  must  be 
generically  separated  from  the  rest,  namely  the  large  truly 
pelagic  and  rather  rare  Thynnoid,  attaining  a  length  of  more 
than  seven  feet,  which  our  sailors  call  the  "  barracotta,"  and 
of  which  they  have  sometimes  brought  us  the  head  and  caudal 
fin ;  it  is  met  with  in  the  Atlantic  north  and  south  of  the 
equator,  in  the  Mediterranean,  and  in  the  Pacific  Ocean,  but 
much  more  rarely  than  the  bonitos  and  albacores.     It  is  the 
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Cybium  Solandriy  C.  &  V.,  C.petuSy  Poey,  the  type  of  the  genus 
Acanihocyhium^  Gill,  and  recently  described  by  M.  Doderlein 
under  the  name  of  C.  Verany.  This  genus  is  clearly  distin- 
guished from  the  true  Cybium  : — 1,  by  the  long  and  pointed 
form  of  the  head,  in  which  the  mandible  is  longer  than  the 
upper  jaw,  the  cleft  of  the  mouth  reaches  only  to  beneath  the 
eye,  and  the  posterior  part  of  the  maxillary  is  not  visible  but 
concealed  by  the  suborbital  plate ;  the  jaws  are  armed  with  a 
close  series  of  cutting-teeth  lancet-shaped  and  finely  crenu- 
lated ;  2,  by  the  branchiae,  which  exactly  resemble  those  of 
Xiphiasy  their  leaves  being  soldered  together  in  the  form  of  a 
network  ;  3,  by  the  distance  between  the  points  of  the  caudal 
fin,  which  scarcely  exceeds  the  length  of  tne  head,  &c.  That 
Acanihocybium  is  the  Thynnoid  form  most  nearly  approaching 
the  swordfish  is  shown  by  the  peculiar  modification  of  the 
branchiae  and  the  prolongation  of  the  intermaxillaries,  which, 
if  more  developed,  would  become  the  short  rostrum  of  Tetrap- 
turns  belone.  This  genus  thus  acquires  peculiar  importance 
from  a  systematic  point  of  view  ;  and  a  detailed  investigation 
of  the  still  unknown  structure  of  its  skeleton  would  be  espe- 
cially desirable. 

I  have  regarded  as  belonging  to  Orcynusgermo  some  small 
Thynnoids  of  8-17  millims.  long,  fished  in  the  open  sea. 
The  corselet  .and  the  keels  of  the  tail  are  wanting ;  the  finlets 
are  only  just  indicated  in  the  largest  specimen,  and  are  not 
distinct ;  there  is  no  trace  of  them  in  the  others,  which 
are  distinctly  heterocercal  and  perfectly  colourless,  with  the 
exception  of  the  eyes  and  the  first  dorsal,  which  are  black. 
The  prseoperculum  is  armed  with  spines  in  all. 

7.   CORYPHiENA  EQUISETIS,  L.,  C.  HIPPURUS,  L.,  and 
C.  FASCIOLATA,  Pall. 

The  genus  Coryphoena  (the  "  dolphins,"  as  our  sailors  call 
them)  is  one  of  those  which  have  the  pelagic  character  most 
strongly  marked ;  at  the  same  time  it  furnishes  an  example 
instar  omnium  of  the  extreme  confusion  that  has  resulted  from 
the  circumstance  that  a  really  very  limited  number  of  exist- 
ing species  has  been  broken  up  into  a  great  number  of  nominal 
species  which  are  based  only  upon  differences  of  age  and  sex, 
upon  individual  peculiarities,  (Efferent  geographical  localities, 
incorrect  drawings,  imperfect  descriptions,  &c.,  a  confusion 
for  which,  however,  George  Cuvier  has  been  wrongly  made 
personally  responsible.  The  error  committed  in  dividing  the 
species  into  two  genera,  Coryphmna  and  Lampugus^  has 
already  been  rectified  by  a  competent  authority ;  and  the 
number  of  species  reputed  well  established  has,  at  the  same 
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time,  been  reduced  from  nineteen  to  six.  I  have  no  doubt, 
however,  that  this  number  is  still  too  great,  and  that  it  must 
be  limited  to  two  or,  at  the  most,  to  three — the  two  old 
Linnaean  species,  "  the  great  dorado  "  (C,  hippurua).  which 
attains  a  length  of  nearly  2  metres,  and  "  the  little  dorado  " 
(0.  equt8eti8)y  the  size  of  which  does  not  exceed  2|  feet.  In 
the  Danish  text  I  have  given  comparative  characters  of  the 
two  species,  taking  into  account  especially  the  changes  which 
they  undergo  with  age  during  their  growth,  as  well  as  those 
which,  at  least  in  C.  equisetisy  are  a  consequence  of  sex,  and 
I  have  illustrated  by  figures  the  modifications  which  are  pro- 
duced in  the  two  species  in  the  form  of  the  head.  Most  of  the 
species  described  and  figured  by  authors  may,  without  much 
diflSculty,  be  referred  to  the  two  cosmopolitan  species  in 
question,  which  our  sailors  have  frequently  brought  us,  and 
which  are  the  only  ones  that  they  have  been  able  to  present 
to  us.  I  must,  however,  speak  with  some  little  reserve  of 
the  C.  pelagica  {azortcay  sicula)  of  the  Mediterranean,  ^hich 
has  been  adopted  by  most  of  the  authors  who  have  paid 
attention  to  the  ichthyology  of  that  sea,  but  which,  neverthe- 
less, probably  does  not  difier  specifically  from  C,  hippurusy 
L. ;  at  least  1  was  obliged  to  regard  as  a  young  individual  of 
the  latter  species  a  small  "  (7.  pelagica  "  from  the  Mediter- 
ranean which  was  kindly  submitted  to  my  examination  under 
the  above  name  by  an  Italian  museum.  In  support  of  my 
opinion,  that  in  reality  there  exist  only  two  species  of  Cort/- 
jmcBnay  I  will  cite  two  other  circumstances: — one  that  Dr. 
Gttnther  (although  he  formally  recognizes  more)  really  re- 
fers all  the  specimens  at  his  disposal  to  these  two  species,  and 
thus  in  fact  only  recognizes  these ;  the  other,  that  I  have 
been  able  without  difficulty  to  arrange  the  numerous  exam- 
ples of  young  Coryphcence  from  18  to  62  millims.  long,  cap- 
tured by  our  mariners,  in  two  series  representing  two  species, 
and  to  refer  these  series  to  the  two  species  in  question  and  to 
no  others — ^namely,  the  more  numerous  one  to  (7.  equisetisyjaiVLdL 
the  less  numerous  to  (7.  hippurua.  Further,  the  young  Uory^ 
phcence  have  so  little  resemblance  to  the  aaults  in  the  matter 
of  habit,  that  they  may  easily  give  rise  to  mistakes ;  it  is 
thus  that  a  young  C.  hippurua  was  described  by  Pallas  under 
the  name  of  C.  fasdolata.  I  have  given  comparative  descrip- 
tions of  young  individuals  of  the  two  species  in  their  successive 
stages  and  in  their  relations  to  the  adults ;  and  I  shall  here 
confine  myself  to  referring  to  the  figures  on  my  pi.  iii.,  only 
remarking  that  the  greater  length  of  the  ventrals  in  C.  hip- 
purusy  and  especially  their  attachment  beneath  the  pectorals, 
more  forward  than  in  C.  equisetisy  furnish  one  of  the  best 
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means  of  separating  from  each  other  the  young  individuals  of 
the  two  species,  and  agree  with  one  of  the  best  distinctive 
characters  of  the  adults.  The  very  small  examples  of  both 
species  not  only  have  the  praeoperculum  furnished  with  spines, 
but  they  have  also  a  scapular  spine  and  a  postsupraorbitai 
spine  on  each  side.  The  larger  specimens  have  a  rather  elon- 
gate form,  but  are  at  the  same  time  pretty  thick,  and  not 
compressed  as  at  a  later  period ;  the  dorsal,  which  is  compara- 
tively rather  low,  originates,  in  the  adult  C.  equisetisy  at  a 
point  not  far  distant  from  the  posterior  margin  of  the  eye, 
m  young  individuals  above  the  posterior  margin  of  the  prae- 
opercnlum,  in  still  younger  individuals  between  the  latter 
and  the  gill-cleft,  in  the  adult  C.  hippurus  above  the  posterior 
margin  of  the  pupil,  in  the  youngest  individuals  above  the 
gill-cleft,  &C.  The  svstem  of  coloration  which  distinguishes 
the  different  a^es  of  these  two  species  will  be  easily  under- 
stood by  the  aid  of  the  figures. 

[To  be  continued.] 


11. — On  some  new  or  imperfecUy-known  Species  of  Corals 
from  the  Devonian  Bocks  of  France.  By  H.  Alleyne 
Nicholson,  M.D.,  D.Sc.,  F.R.S.E. 

pEOateL] 

Some  little  time  ago  M.  Daniel  QEhlert,  the  able  Curator  of 
the  Museum  of  Natural  History  in  Laval,  was  good  enough 
to  send  me  for  examination  and  determination  a  number  of 
corals  from  the  inferior  Devonian  deposits  of  the  neighbour- 
hood of  Laval,  the  strati^aphical  and  palseontological 
relations  of  these  deposits  having  been  made  by  him  a  subject 
of  special  stud^.  Among  the  specimens  contained  in  the 
collection  submitted  to  me  were  some  entirely  new  forms,  as 
well  as  some  which  have  not  yet  been  fully  worked  out ;  and 
I  propose  on  the  present  occasion,  in  acpordance  with  M. 
CEhlart's  wish,  to  give  a  brief  description  of  the  more  im- 
portant and  striking  of  these. 

Endophyllum  (Ehlerti,  Nich. 

Spec.  char.  Corallum  composed  of  subcylindrical  coral- 
lites,  which  are  either  not  in  contact  at  all  or,  at  most,  touch 
£ach  other  only  at  limited  portions  of  their  circumference. 
The  diameter  of  the  corallites  along  their  longest  axis  is  from 
20  to  25  millims.    Each  coraUite  is  enveloped  in  a  distinct 
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epitheca,  which,  though  not  thick,  is  provided  with  irregular, 
somewhat  sharp- edged,  closely-set  annulations,  and  is  marked 
with  faint  longitudinal  or  costal  ridges.  The  exterior  zone 
of  the  corallam  for  a  width  of  from  3  to  4  millims.  is  made  up 


Thin  Mctions  of  Endophylktm  (Ehkrti,  Nich.,  enlarged  rather  more 
than  twice.  A.  Transverse  section  of  a  corallite,  showing  the  outer 
vesicolar  lEone  and  the  inner  tabulate  area,  the  latter  intersected  by  the 
aepta.  B.  Vertical  section  of  the  same,  showing  the  same  two  areas : 
the  benctinff  upwards  of  the  tabulsB  in  the  outer  part  of  the  inner  area  is 
liere  well  shown,  and  the  cut  edgpes  of  a  number  of  the  septa,  in  the  form 
of  longitudinal  lines,  are  also  exmbited,  owing  to  the  fact  that  the  section 
is  slightly  excentric ;  on  the  lefib-hand  comer  of  the  figure  a  part  of  the 
«xtenor  Tesicular  lone  has  been  restored. 

of  large-sized,  irregularly-shaped  lenticular  vesicles,  which  in 
vertical  sections  (fig.  B)  are  seen  to  be  directed  with  their 
longest  axes  passing  obliquely  downwards  from  the  circum- 
ference towanls  the  internal  wall.  Their  greatest  length 
varies  from  1  to  5  or  6  millims.  The  inner  mural  invest- 
ment is  well  marked,  and  encloses  a.  space  of  from  14  to  15 
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millims.  in  its  greatest  length,  which  is  subdivided  by  a  series 
of  well-developed  septa.  The  septa  are  alternately  long  and 
short,  about  thirty-six  of  each  series  existing  in  a  coralUte  of 
25  millims.  width,  flexuous,  the  longer  ones  extending  to  near 
the  centre  of  the  visceral  chamber.  Traces  of  vertical  lamellae 
also  exist  in  the  exterior  vesicular  zone,  these  representing 
the  imperfect  outward  prolongation  of  the  septa  from  the  inner 
area.  Dissepiments  (which  are  really  only  the  cut  ed^es  of 
the  ascending  tabulae)  are  developed  in  the  outer  portion  of 
the  central  tabulate  area.  The  tabulae  are  well  developed  in 
the  central  portion  of  the  corallites,  where  bounded  by  the  inner 
mural  circle,  being  close-set  and  nearly  horizontal  in  the 
middle  of  this  region,  but  becoming  sharply  bent  up  towards 
its  margins. 

Obs.  I  have  founded  this  species  upon  a  single  well-pre- 
served  specimen  in  the  possession  of  M.  (Ehlert. 

The  specimen  in  question  exhibits  four  corallites,  of  which 
two  are  quite  separate  from  the  others,  standing  at  a  distance 
respectively  of  2  and  11  millims.  apart  from  them,  while  the 
remaining  two  are  in  contact  for  a  distance  of  nearly  2  centims., 
the  one  being  indented  by  the  pressure  of  its  neighbour. 
Even  in  this  case,  however,  the  contiguity  is  not  attended  bv 
any  real  union  or  amalgamation,  the  two  corallites  being  each 
provided  with  its  own  distinct  epitheca,  and  being  quite 
readily  sepaiable  from  one  another.  The  basal  portions  of 
the  corallites  are  enveloped  in  the  matrix ;  and  their  precise 
mode  of  origin  is  therefore  uncertain. 

As  regards  the  internal  structure,  the  points  most  worthy  of 
notice  will  be  readily  recognized  by  reference  to  the  preceding 
description  and  by  the  accompanying  drawings  of  the  trans- 
verse and  vertical  sections  of  one  of  the  corallites  (figs.  A  and 

There  can  be  no  doubt  that  the  present  species  is  a  true 
Endophyllum,  in  spite  of  the  fact  that  the  corallites  possess  a 
distinct  epithecal  investment,  and  that  this  structure  is  stated 
by  Milne-Edwards  and  Haime  to  be  wanting  in  this  genus. 
In  all  the  points  of  its  internal  structure,  however,  it  entirely 
agrees  with  the  other  recorded  species  of  the  genus ;  and  the 
development  of  the  epitheca  must  therefore  be  taken  to  be  a 
variable  character.  In  point  of  fact  E.  abdituniy  E.  &  H., 
does  possess  well-developed  walls  to  the  corallites,  and  the 
absence  of  an  epitheca  is  probably  only  due  to  the  coalescent 
condition  of  the  corallites. 

From  £.  abditumy  E.  &  H.,  the  present  species  is  at  once 
distinguished  by  the  disjunct  condition  of  the  corallites  and 
their  much  smaller  size. 
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From  E.  Bowerhanhiy  E.  &  H.,  the  present  species  is  sepa- 
rated by  the  fact  that  each  of  the  corallites  possesses  a  well- 
developed  external  investment,  while  the  corallum  is  not 
astraBiiorm. 

Horizon  and  Locality.  Inferior  Devonian,  Montjean, 
Gallois  {coU.  (Eklert). 

Striatopora  pachysioma^  Nich. 
(PL  I.  figs,  1-1 1.) 

Spec.  char.  Corallum  ramose,  composed  of  cylindrical  or 
subcylindrical  branches,  which  have  a  diameter  of  from  5  to 
10  millims.  The  corallites  are  primitively  polygonal,  with 
exceedingly  distinct  walls,  but  having  the  visceral  chambers 
greatly  contracted  by  a  secondary  deposit  of  light-coloured 
sclerenchyma  deposited  in  concentric  lamellse,  the  amount  of 
this  thickening  being  greatly  increased  as  the  mouths  of  the 
tubes  are  approached  (rl.  I.  fig.  1  a).  The  size  of  the  coral- 
lites is  very  variable,  the  largest  ones  having  a  long  diameter 
of  about  3  millims.  (from  wall  to  wall),  while  the  smallest 
ones  may  not  be  much  over  a  millimetre  in  width  when  simi- 
larly measured.  The  preservation  of  the  calices  in  all 
specimens  I  have  seen  is  poor ;  but  they  are  not  surrounded 
by  thin  and  sharp  margins,  and  tangential  sections  show  that 
the  diameter  of  the  visceral  chambers  near  their  mouths  varies 
from  a  millimetre  and  a  half  in  the  largest  tubes  to  about  half 
a  millimetre  in  the  smallest  corallites.  No  septal  teeth,  or  but 
very  rudimentary  ridges,  are  developed  on  the  neck  of  the 
tubes.  No  traces  of  tabulae  are  recognizable  in  long  sections 
(PI.  I,  fig.  1  J),  but  the  walls  of  the  tubes  are  seen  to  be 
perforated  by  a  few  remote  and  irregularly-distributed  mural 
pores. 

Obs.  This  species  is  most  nearly  allied  to  the  Striatopora 
Linneanay  Billings,  of  the  Devonian  rocks  of  Canada  (see 
Nicholson,  Tabulate  Cor.  of  the  Pal.  Period,  p.  100,  pi.  v. 
figs.  2-2  a)y  which  it  much  resembles  in  its  general  aspect. 
It  is,  however,  in  general  a  coarser  and  more  stoutly-built 
form,  and  it  differs  structurally  from  S.  Linneana,  Bill.,  in  its 
want  of  tabulae  and  in  the  fact  that  the  calices  are  not  sur- 
rounded by  a  thin  polygonal  rim.  Though  the  external 
preservation  of  the  specimens  is  not  good,  this  much  can  be 
made  out  with  certainty — the  calices  being  always  bounded  by 
thick  walls  (PI.  I.  fig.  1),  and  being  in  the  best-preserved 
examples  surrounded  by  thickened  and  raised  circular  borders, 
whereas  in  ^8^.  Linneana  the  calices  have  sharp-edged  poly- 
gonal borders  surrounding  the  cup-shaped  apertures  of  the 
tubes.     Moreover  the  present  species  appears  to  want  the 
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marked  septal  ridees  which  surround  the  throat  of  the  visceral 
chambers  in  S.  Linneana;  and  its  large  corallites  are  deci- 
dedly larger  than  is  the  case  in  the  latter  form. 

Horizon  and  Locality.  Inferior  Devonian,  La  Baconnifere, 
Laval,  Mayenne  {coU.  (Ehlert), 

A  very  nearly  allied  if  not  identical  form  occurs  in  the 
Eifel ;  but  I  have  not  yet  fully  examined  this. 

Pachyvora  (Ehlerti,  Nich. 
(PI.  I.  figs.  2-2  c.) 

Spec*  char.  Corallum  forming  flat  or  slightly  undulated 
expansions,  the  under  surface  of  which  was  doubtless  originally 
covered  by  an  epitheca,  though  this  is  no  longer  recognizable, 
and  which  vary  in  tliickness  from  2  millims.  up  to  a  centi- 
metre. The  upper  surface  exhibits  the  apertures  of  the  calices 
(PI.  I.  fig.  2  a) — which  are  very  irregular  in  shape,  but  usually 
exhibit  two  strong  septel  teeth,  one  on  each  side.  Sometimes 
there  is  onlv  a  smgle  well-marked  projection  of  this  nature ; 
sometimes  there  are  three  such ;  but  m  any  case  the  actual 
mouths  of  the  corallites  are  never  regularly  polygonal  or 
circular,  or  even  crescentic,  but  are  always  to  some  extent 
encroached  upon  by  well-marked  inward  prolongations  of  the 
wall,  and  their  most  general  form  is  perhaps  rudely  quadran- 
gular. Very  commonly  two  or  more  of  tne  calices  run  into 
one  another,  and  the  calicine  apertures  thus  become  vermicu- 
lar. The  actual  diameter  of  the  tubes  of  the  corallites  varies 
from  one  third  to  two  thirds  of  a  millimetre  measured  along 
their  greatest  lengths;  but  to  that  must  be  added  the  thickness 
of  the  walls,  so  that  in  general  about  four  calices  are  found  in 
a  space  of  from  2  to  3  millims.  The  walls  of  the  tubes,  as 
seen  in  tangential  sections  (PL  I.  fig.  2  J),  are  very  much 
thickened;  but  no  lines  of  demarcation  between  adjoining 
corallites  can  be  made  out  In  thin  vertical  sections  (PI.  1. 
fig.  2  c)  the  same  thickened  condition  of  the  walls  and  the 
absence  of  any  proper  boundary  between  adjoining  tubes  can 
be  observed.  Tabulae  complete,  but  few  in  number  and 
irregularly  developed.  Mural  pores  not  observed  with  cer- 
tainty. 

Obs.  This  well-marked  form  seems  to  be  a  Facht/pora  of 
the  general  type  of  P.  Fischeriy  Bill.,  and  P.frondosa^  Nich., 
though  it  possesses  marked  peculiarities  of  its  own.  Its 
characters,  in  fact,  increase  the  probability  that  it  may  be 
ultimately  necessary  to  still  further  subdivide  the  genus  Pachy- 
poraj  Lindst.,  retaining  this  name  for  forms  like  P.  lamelii- 
comisj  Lindst.,  P.  Fisckerij  Bill.,  and  their  allies,  and  creating 
a  new  genus,  or  subgenus,  for  such  more  natural  and  normal 
types  as  P.  cervicornis,  Blainv.,  and  P.  cristata^  E.  &  H. 
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Favoaites  punctatusj  Boullier. 
(PL  L  figs.  3-3  c.) 

FavonUi  punctata,  Boullier,  Annales  Linn^nnes,  1826. 

Spec.  char.  Corallnm  massive^  attaining  a  large  size^  and 
composed  of  regularly  prismatic  corallites,  which  radiate  very 

gmtly  outwards  as  the  periphery  of  the  colony  is  approached, 
orallites  basaltiform,  angular,  and  thin-walled,  the  average 
tubes  having  a  diameter  of  about  one  millimetre  and  a  half, 
but  having  a  considerable  number  of  smaller  corallites  wedged 
in  amongst  them  at  their  angles  of  junction.  The  walls  of 
the  corallites  retain  their  primitively  duplex  character.  Well- 
marked  but  irregularly-developed  septal  spines  of  a  blunt  form 
and  upward  direction  can  be  detected  in  parts  of  the  corallum. 
The  tabules  (PL  I.  fig.  3  c)  are  complete,  numerous,  hori- 
zontal, flexuous  or  slightly  curved,  separated  by  interspaces 
of  from  one  third  to  one  half  of  a  millimetre.  The  mural  pores 
are  numerous,  closely  approximated,  round  or  oval  in  shape, 
without  a  raised  margin,  four  or  five  being  generally  present 
in  the  space  of  2  millims.  measured  vertically ;  their  arrange- 
ment is  either  uniserial,  or  they  are  disposed  in  two  subalter- 
nating  rows,  according  to  the  width  of  the  prismatic  faces  of 
the  corallites* 

Obs.  This  species  seems  to  have  been  overlooked  by 
Milne-Edwards  and  Haime  in  their  ereat  work  on  fossil 
corals  (^  Polypiers  fossiles,'  1851) ;  and  I  am  not  aware  that  it 
has  been  in  any  way  noticed  by  subsequent  zoophytologists* 
It  wa«,  however,  described  and  figured  in  a  penectly  recog- 
nizable manner  in  the  year  1826  by  M.  E.  Boullier  ("M^moire 
sur  une  esp^e  de  Polypier  fossile  rapport^  au  genre  Favosite 
de  Lamarck,"  extraitdes  Annales  Linn^nnes  pour  1826).  I 
am  greatly  indebted  to  Mons.  (Ehlert  for  having  furnished 
me  with  an  accurate  transcript  of  the  text  and  figures  of  this 
rare  paper ;  and  I  can  unhesitatingly  support  the  validity  of 
M.  Boullier's  determination* 

The  two  species  of  Favoaitea  to  which  the  present  form  is 
most  closely  related  are  F,  basalticusy  Goldf.,  and  F.  turbinatusy 
Bill.  The  large  corallites  in  F.  basaUicus  are  much  larger  than 
in  F.pundatiLa;  its  tabuke  are  in  general  wider  apart;  its  mural 
pores  are  almost  always  uniserial  {Edioarda  and  Haime^  Pol. 
toss.  p.  236) ;  and  the  breadth  of  the  corallum  is  proportion- 
ally greater  than  the  height.  On  the  other  hand,  in  F. 
punetaiuSy  Boullier,  the  corallum  is  higher  than  broad,  the 
diameter  of  the  largest  corallites  is  rarely  above  a  millimetre 
and  a  half,  the  tabul»  are  closely  set,  and  the  mural  pores 
are  at  least  as  commonly  biserial  as  uniserial.    From  F  tur- 
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binatusy  Billings,  the  present  form  is  distinguished  by  its  not 
assuming  the  remarkable  shape  of  the  former  and  by  the  want 
of  its  peculiar  epitheca,  as  well  as  by  the  commonly  biserial 
condition  of  the  pores  and  the  more  closely  set  tabulae. 

Horizon  and  Locality.  Abundant  and  well  preserved  in  the 
inferior  Devonian  deposits  of  La  Baconnifere,  Mayenne. 

Favosites  ?  inosculansy  Nich. 
(PL  I.  figs.  4,  4a). 

Spec.  char.  Corallum  forming  a  large  mass  of  unknown 
dimensions,  the  single  specimen  examined  being  12  centims. 
in  length  by  7  in  width,  and  4  in  height.  The  coral- 
lites  are  very  minute,  averaging  half  a  millimetre  in  dia- 
meter, and  radiating  gently  from  the  base.  Very  commonly, 
in  fact  in  a  large  proportion  of  the  corallites,  the  walls  are 
partially  deficient ;  so  that  two,  three,  or  four  adjoining  tubes 
may  run  into  one  another  laterally  in  a  vermiculate  manner 
(PL  I.  fig.  4),  the  boundaries  between  the  different  ele- 
ments of  such  a  common  tube  being  indicated  by  short  mar- 
ginal and  opposed  ridges.  The  line  of  demarcation  between 
the  sclerencnyma  of  any  one  tube  and  that  of  its  neighbours 
is  in  general  recognizable  by  the  presence  of  a  clear  linear 
space  representing  the  primitive  wall.  The  tabulae  are  nume- 
rous, complete,  and  approximately  horizontal.  Septal  spines 
not  observed.  The  mural  pores  are  numerous,  very  large, 
closely  approximated,  oval  or  rounded  in  shape,  and  arranged 
in  a  single  series  on  each  face  of  a  tube,  six  or  eight  pores,  or 
more,  being  present  in  a  vertical  space  of  2  millimetres. 

Obs.  In  general  shape  and  aspect  this  singular  species  is 
very  like  a  massive  Alveolites  or  Chcetetes.  Its  corallites, 
however,  show  nothing  of  the  compressed  and  often  crescentic 
or  lunate  character  of  those  of  Alveolites ,  and  it  clearly  cannot 
be  referred  to  this  genus.  On  the  other  hand,  it  presents  a 
curious  resemblance  to  Chcetetes  in  the  imperfect  condition  of 
the  walls  of  the  corallites,  and  the  resulting  presence  of  blunt 
processes  or  ridges  extending  into  the  visceral  chambers 
(PL  I.  fig.  4).  In  Chcetetes y  however,  this  appearance  is 
due  to  the  partial  division  of  the  old  tubes,  preparatory  to 
their  complete  fission,  whereas  in  the  present  case  the  adult 
tubes  simply  communicate  with  one  another  by  a  deficiency 
of  their  parietes.  That  the  present  species  is  not  a  true 
Chcetetes  is  also  conclusively  shown  by  the  fact  that  the 
duplex  character  of  the  walls  of  the  tubes  can  be  clearly  re- 
cognized, as  well  as  by  the  presence  of  numerous  large  mural 
pores.  This  last  character  proves  it  to  belong  to  the  Favo- 
sitidae,  though  its  reference  to  Favosites  proper  is  rendered 
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somewhat  doubtixd  by  the  unnsual  thickening  of  the  walls,  as 
well  as  by  the  free  intercommunication  between  adjoining 
corallites. 

The  single  specimen  of  F.  ?  tnosculans  that  I  have  examined 
docs  not  exhibit  anjr  part  of  either  the  upper  or  lower  surface 
in  its  original  condition ;  and  the  preservation  of  the  corallum 
in  a  remarkably  soft  and  splintery  rock  (dolomite  ?)  renders 
its  microscopic  examination  peculiarlv  difficult.  At  the  same 
time  its  minute  structure  is  quite  characteristic,  and  suffici- 
ently separates  it  from  any  allied  type  with  which  I  am  ac- 
quamted. 

Horizon  and  Locality.  Inferior  Devonian,  Chalonnes. 

Species  of  Corai^  associated  with  the  preceding. 

It  may  be  of  advantage  if  I  append  the  following  brief 
notes  upon  some  of  the  remaining  corals  which  were  contained 
in  the  collection  submitted  to  me  by  Mons.  (Ehlert,  and 
which  are  associated  with  the  new  forms  previously  described. 

1.  FavositeSj  sp.  A  form  like  F,  aoihlandicusy  Lam.,  in 
^neral  shape,  having  a  massive  corallum  composed  of  regu- 
ultIj  prismatic  corallites  of  tolerably  uniform  diameter,  their 
ordinary  width  being  about  2  millims.,  or  rather  less.  As 
seen  in  tangential  sections  the  walls  are  moderately  thin,  and 
no  septa  can  be  detected ;  but  in  long  sections  the  walls  are 
fiharply  undulated,  or  show  well-marked  spiniform  and  in- 
wardly directed  processes.  The  mural  pores  are  of  consider- 
able size,  sometimes  uniserial,  sometimes  in  two  alternating 
rows  on  each  prismatic  face  of  a  corallite.  Tabulae  well 
developed,  mostly  half  a  millimetre  or  less  apart. — Horizon  and 
Locality.  Inferior  Devonian,  St.  Malo. 

2.  Favosites  gothlandictiSy  Lam.  Two  specimens,  which 
differ  little  from  the  ordinary  Devonian  examples  of  this 
species. 

3.  Favosites  Forlesiy  E.  &  H.,  var.  (?).  Corallum  small, 
rounded,  subhemispherical  or  spheroidal,  mostly  about  an  inch 
in  diameter.  Corallites  of  very  unequal  sizes,  the  larger  ones 
averaging  about  2  millims.  in  diameter,  their  walls  being  thick 
and  their  shape  cylindrical.  The  smaller  corallites  are  nume- 
rous, fit)m  rather  more  than  a  millimetre  to  half  a  millimetre 
in  diameter,  very  variably  shaped,  but  almost  always  angular. 
The  tabulsB  are  strong,  remote,  and  approximately  horizontal. 
No  traces  of  septa  or  septal  spines  detected.  External  surface 
of  the  tubes  marked  with  numerous  fine,  slightly-curved 
striae.  Mural  pores  of  large  size,  sometimes  uniserial, .  some- 
times in  two  subalteniate  rows  on  each  prismatic  face. 

This   may   be  provisionally  regarded  as  a  variety  of  F. 
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Forbesiy  E,  &  H.,  from  which  it  differs  in  the  comparatively 
large  number  and  small  size  of  the  smaller  corallites.  It  is 
most  like  F.  Forbesi,  var.  tttberosay  Rom. ;  but  the  corallum 
never  attains  any  great  dimensions,  and  there  are  no  traces  of 
the  characteristic  epithecal  or  opercular  investment  of  the  latter. 
From  F,  Forbesty  var.  etJelenstSj  Nich.,  it  differs  in  the  great 
number  of  the  small  tubes  and  the  apparent  absence  of  septal 
spines ;  and  from  F.  Forbesiy  var.  taaldronensisy  Nich.,  it  is 
separated  by  the  smaller  size  of  the  large  corallites  as  well  as 
by  their  proportionately  smaller  nimiber. — Horizon  and 
Locality.  Inferior  Devonian,  Saint  Jean  sur  Mayenne  and  La 
Baconnifere. 

4.  Fachi/pora  cervicornisy  De  Blainv.  Numerous  speci- 
mens of  this  form,  the  branches  varying  in  diameter  from  5 
millims.  to  over  2  centims.,  are  represented  in  M.  (Ehlert^s 
collection.  Their  internal  and  external  characters  are  pre- 
cisely similar  to  those  of  specimens  from  the  Eifel. — Hainzon 
and  Locality,  Inferior  Devonian,  Saint  Jean  sur  Mayenne  ; 
Mont  Jean,  Gallois. 

5.  Pachyporay  sp.  A  single  fragment  of  limestone  contain- 
ing numerous  stems  of  a  small  Pachypora  imbedded  in  it.  In 
structure  and  general  character  this  form  is  like  P.  cervicomisj 
Blainv. ;  but  the  stems  are  all  small  (5  millims.  or  less  in 
diameter),  and  the  tubes  are  more  minute  and  more  delicate 
than  in  the  latter.  It  is  more  nearly  related  to  P.  meridio^ 
nalisj  Nich.  &  Eth.  jun.,  from  the  Devonian  rocks  of  Queens- 
land ;  but  more  extended  material  would  very  probably  show 
if  to  be  a  distinct  species. — Horizon  and  Locality.  Inferior 
Devonian,  La  Baconnifere. 

6.  Heliolites  porosuSyGroldf, — Horizon  and  Locality,  Inferior 
Devonian,  Chalonnes,  La  Baconnifere,  and  Gallois. 

7.  HelioliteSjSp.  A  iorm  reaQmhlin^  H.intej'stinctmyWaiil.f 
but  with  larger  tubes  and  with  some  less  conspicuous  peculi- 
arities.— Horizon  and  Locality .  Inferior  Devonian,  Mont  Jean, 
Gallois. 

8.  Monticulipora  Winteriy  Nich.  Several  specimens  (from 
the  Inferior  Devonian  of  La  Baconnifere),  which,  both  in  ex- 
ternal characters  and  in  microscopic  structure,  precisely  agree 
with  the  examples  of  the  Eifel.  Dr.  Steinmann,  for  whose 
opinion  I  entertain  the  highest  respect,  has  suggested  recently 
(N.  Jahrb.  fiir  Min.  Geol.  und  Pal.  1880,  p.  438)  that  this 
species  is  really  the  Favosites  fibroglobosus  of  Quenstedt,  de- 
scribed from  the  same  locality  (Gees,  near  Gerolstein).  I  do 
not  feel  at  present  able  to  accept  this  conclusion,  for  two  reasons. 
In  the  first  place,  I  have  made  a  careftil  examination  of  nume- 
rous specimens,  both  German  and  French,  of  the  form  which 
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I  call  Monticultpara  Wtntertj  both  externally  and  by  means  of 
microscopic  sections,  and  I  have  totally  failed  to  detect  any 
traces  of  mural  pores.  Jn  the  second  place,  my  own  limited 
collections  are  sufficient  to  show  me  the  impossibility  of  pro- 
nouncing positively  upon  the  structure  ana  affinities  of  any 
individual  specimens,  even  of  a  known  and  marked  external 
figure^  and  Irom  a  known  locality,  unless  a  microscopic  exa- 
mination has  been  instituted ; '  and  the  form  now  under  discus- 
sion is  an  excellent  example  of  what  I  now  say.  I  find, 
namely,  that  I  possess  in  the  collection  which  I  personally 
made  at  Gees  three  quite  distinct  fonns,  all  of  which  so  closely 
resemble  each  other  externally  that,  until  I  had  made  thin 
sections  of  them,  I  had  placed  them  together  in  the  same 
tray,  as  indubitably  belonging  to  the  same  species.  One  of 
these  three  forms  is  the  type  which  I  have  described  under 
the  name  of  Monticultpora  Winteri ;  another  is  a  true  Fistuli- 
pora^  as  defined  by  M'Coy ;  and  the  third  is  a  genuine  Alve'- 
olitesy  and  is  provided  with  numerous  and  well-marked  mural 
pores.  The  form  described  by  Quenstedt  under  the  name  of 
Favosites  fhroglohosiLs  (Petrefact.  Deutschlands,  Bd.  vi.  S.  15, 
Taf.  143)  is  one  with  which  I  am  unfortunately  unacquainted ; 
but  it  might,  so  far  as  external  form  is  concerned,  easily  be 
any  one  of  the  three  forms  which  I  have  just  enumerated  ;  or 
it  might  be  a  fourth,  quite  distinct  form.  In  any  case,  the 
facts  I  have  mentioned  are  quite  sufficient  to  prove  that  the 
occurrence  of  a  fossil  at  a  particular  locality  and  its  possession 
of  a  well-marked  external  form  cannot  be  allowed  to  count 
for  any  thing  (so  far  as  the  more  delicately  constructed  species 
of  corals  are  concerned)  when  we  come  to  determine  generic 
or  specific  relations  and  affinities. 

9.  Associated  with  the  preceding  were  species  of  Aulopora^ 
Cyathophyllunij  Zaphrentisj  and  Cystiphyllumj  which  my 
leisure  would  not  permit  me  to  specifically  determine.  M. 
CEhlert's  collection  also  contained  some  interesting  Stromato- 
poroids,  which  I  may  take  the  opportunity  of  describing  on 
some  future  occasion. 

EXPLANATION  OF  PLATE  I. 

Fig,  1.  A  firagment  of  Striatopora  pachyst(nna,  Nich.,  of  the  natural  size. 
Fig,  1  a.  Portion  of  a  tangential  section  of  the  same,  enlarged  seven 

times. 
Fig,  1  h.  Part  of  a  vertical  section  of  the  same,  enlarged  seven  times, 

showing  the  thickened  walls  and  a  few  mural  pores. 
Fig.  2.  A  fragment  of  Pachypora  (Fhlerti,  Nich.,  of  the  natural  size. 
Fig.  2  a.  A  small  portion  of  the  surface  of  the  same,  enlarged  eighteen 

times,  showing  the  form  of  the  calices. 
Fig.  2  b.  Portion  of  a  tangential  section  of  the  same,  enlarged  eighteen 
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timeS;  showing  the  thickened  walls  and  the  septal  (P)  teeth  of 

the  corallites. 
Fig.  2  c.  Vertical  section  of  the  same,  enlarged  eighteen  times,  showing 

the  thickened  walls  and  the  remoter  tahulas. 
Fig,  3.  A  small  fragment  of  Favosites  punctaiusj  Boullier. 
Ftp.  3  a.  Three  tubes  of  the  same,  enlarged  three  times. 
Fig,  3  h.  Tangential  section  of  the  same,  enlarged  seven  times. 
Fig,  3  c.  Vertical  section  of  the  same,  enlarged  seven  times,  showing  the 

mural  pores  and  tabulte. 
Fig,  4.  Tangential  section  of  Fmvosites  (?)  inoseulans,  Nich.,  showing  the 

free  communication  between  many  of  the  corallites,  enlaiged 

eighteen  times. 
Fig,  4  a.  Vertical  section  of  the  same,  enlarged  eighteen  times,  showing 

the  large  mural  pores  and  the  tabulse. 


III. — Description  of  a  new  Species  of  Mus  Jrom  Southern 
India.    By  Oldfield  Thomas,  r.Z.S.,  British  Museum. 

The  specimen  here  described  was  obtained  at  Kadapa^^Madras, 
by  Colonel  R.  H.  Beddome,  and  has  been  presented  to  the 
British  Museum,  together  with  a  large  series  of  other  Indian 
Muridae,  by  Mr.  W.  T.  Blanford,  aftei"  whom  I  propose  to 
name  it 

Mus  Blanjbrdiy  sp.  n. 

Fur  above  slate-colour,  tipped  with  fawn ;  hairs  rather  long 
and  soft.  Belly  white,  sharply  defined.  Tail  longer  than 
head  and  body ;  basal  half  dark,  distal  half  above  and  below 
white;  distal  third  covered  with  soft,  white,  shining  hairs 
about  a  quarter  of  an  inch  long,  forming  a  pencil  at  the  tip. 
Tarsus  rather  long.  Five  front  and  six  hind  foot-pads. 
Ears  lonff,  oval,  nearly  naked.  Mammae  six,  one  pectoral  and 
two  ingumal  pairs. 

The  skull  differs  from  those  of  all  other  Indian  rats  by 
the  front  edge  of  the  external  wall  of  the  infraorbital  fora- 
men being  strongljr  slanting  instead  of  perpendicular.  The 
interparietal  also  is  much  more  elongated  transversely  than 
usual. 

Measurements  of  the  type,  an  adult  female: — Head  and 
body  (about)  4*1  inches ;  tail  6*1 ;  hind  foot,  without  claws. 
1*2  ;  forearm  and  hand  1"3  ;  ear-conch,  length  from  external 
base  -70,  breadth  -54;  skull  1*42. 
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IV. — Descriptions  of  certain  peculiar  Bodies  which  may  he 
the  Opercula  of  small  Gasteropoda^  discovered  by  Mr.  James 
Benniein  the  Carboniferous  Limestone  of  Law  Quarry^  near 
Dairy  J  Ayrshire^  with  notes  on  some  Silurian  Opercula.  By 
B.  Etheridge,  Jun. 

[Plate  n.] 

INTRODUCTION. — The  object  of  the  present  communication  is 
to  briefly  describe  several  small  bodies  which  Mr.  Bennie  and 
mjrself  are  mutually  agreed  in  regarding  as  the  opercula  of 
mmute  Gasteropoda,  and  which  were  discovered  by  tne  former 
some  time  ago  in  a  bed  of  highly  fossiliferous  and  siliceous 
limestone  near  Dairy.  The  interest  attached  to  these  remains 
lies  in  the  fact  that  occasionally  small  entire  shells  are  found 
in  the  same  stratum  with  one  form  of  the  opercula  about  to  be 
described  in  sttUy  thus  aflfording  a  very  good  demonstration  of 
their  true  affinity.  The  description  of  a  large  Naticopsis  with 
the  operculum  in  situ  and  several  examples  of  Euomphalus 
sculptus  from  the  Wenlock  Limestone,  all  contained  in  the 
British-Museum  collection,  will  complete  the  account. 
Mr.  Bennie  has  kindly  furnished  me  with  the  following  notes 
on  the  bed  of  limestone  from  which  the  fossils  were  obtained. 

Law  Quarry  is  situated  on  the  Cubeside  farm,  about  two 
miles  north-west  of  Dairy,  and  only  a  few  hundred  feet  from 
the  edge  of  the  great  mass  of  bedded  traps  which  stretch  from 
Dairy  to  Largs.  The  band  of  limestone  forms  a  subsidiary 
bed  (probably  the  lowest)  in  the  Howrat  Limestone  (=:the 
Hurlet  or  Main  Limestone),  the  lowest  bed  of  the  Lower  Car- 
boniferous Limestone  eroup  of  Scotland.  It  may  be  12  feet 
or  so  in  thickness,  ana  is  very  hard  and  compact  where  solid 
and  unweathered.  The  bed  is  highly  charged  with  siliceous 
matter,  as  a  large  percentage  of  the  contained  fossils  have  been 
changed  into  some  form  of  silica.  A  bed  of  Lithostrotion  is 
present,  every  polypite  of  which  is  completely  silicified.  The 
percentage  of  silica  is  so  high  that  the  limestone  is  only 
wrought  for  manure  by  the  neighbouring  agriculturists. 

The  fossils  are  obtained  by  washing  the  disintegrated 
material  found  on  ledges  of  the  quarry-face  and  in  fissures  and 
pockets  made  by  the  natural  jointing  of  the  rock. 

Interest  will  be  added  to  the  matter  if  the  descriptions  are 
prefaced  by  a  brief  epitome  of  the  structure  of  the  Gasteropod 
operculum,  and  a  similar  account  of  the  number  of  genera  in 
which  this  organ  has  been  found  in  position  in  Palaeozoic  shells, 
a  by  no  means  frequent  occurrence. 

The  operculum  of  the  Gasteropoda  consists  of  a  layer  more  or 
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less  composed  of  horny  material,  strengthened  by  the  addition 
of  calcareous  matter.  The  inner  surface  carries  a  muscular 
scar ;  and  the  point  from  which  the  operculum  commences  is 
termed  the  nucleus.  It  may  fit  the  mouth  of  the  shell  with 
accuracy ;  or  the  entrance  may  be  only  partially  closed  by  it ; 
and,  again,  in  some  genera  it  is  quite  wanting.  The  operculum 
may  be  said  to  be  concentric  when  it  increases  ecjually  all 
round  and  the  nucleus  is  central  or  subcentral — imbncated  or 
lamellar  when  growing  on  one  side  only  and  with  a  marginal 
nucleus — unguiculate  or  claw-shaped,  with  the  nucleus  apical 
or  in  front.  The  operculum  is  said  to  be  spiral  when  it  grows 
only  on  one  edge,  revolving  as  it  grows,  and  is  always  sinis- 
tral in  dextral  shells;  when  few-whirled  the  operculum  is 
said  to  be  paucispiral,  or  subspiral  when  the  turns  are  little 
marked ;  on  the  contrary,  when  the  whirls  are  very  nume- 
rous it  is  said  to  be  multispiral.  One  side  has  sometimes  a 
projection,  in  which  condition  the  word  "  articulated  "  is  used 
to  express  the  form.  The  operculum  is  present  in  some  species 
of  a  genus,  absent  in  others  ;  and  it  is  also  indifferently  homy 
or  shelly  i^Woodward)'^ , 

The  description  of  opercula  in  the  Gasteropoda  of  the  older 
rocks  has  not  been  of  frequent  occurrence,  although  a  few 
instances  have  been  observed  both  amongst  Silurian  and  Car- 
boniferous representatives  of  the  class. 

Amongst  Silurian  univalves  we  meet  with  the  peculiar 
genus  Maclureay  in  which  the  operculum  is  thick,  solid,  and 
sinistrally  subspiral,  with  two  internal  projections,  one  of 
them  beneath  the  nucleus,  very  thick  and  rugose  f.  Mr.  Salter 
has  given  excellent  figures  of  the  operculum  of  both  M,  Loganij 
Salter  J,  ^nd  M,  Feachiiy  Salter  §,  from  the  Durness  Lime- 
stone of  the  northern  Highlands. 

In  addition  to  those  of  Maclurea^  the  operculum  of  Euom- 
phalus  has  been  noticed  by  the  late  Dr.  S.  P.  Woodward  ||, 
who  describes  it  as  shelly,  round,  and  multispiral. 

Mr.  F.  Smithe,  LL.D.^l,  has  described  and  figured  the 
operculum  of  Euomphalus  sculptuSy  Sow.  He  states  that  it 
is  shelly,  ovate,  concave  within,  plane  without,  thin,  and  with 
a  bevelled  edge.     The  spiral  consists  of  twelve  whirls. 

Passing  to  rocks  of  the  Carboniferous  period,  we  find  that 
the  operculum  has  been  observed  chiefly  m  the  genus  Natt- 

♦  Man.  Mollusca,  pp.  101, 102. 
t  Ibid.  p.  202. 

X  Murchison's  *  Siluria,'  4th  ed.  p.  197,  foss.  40.  fig.  1  a }  and  dec  i. 
Geol.  Survey  Canada,  t.  i. 

§  Quart.  Joum.  Geol.  Soc.  xv.  p.  378, 1. 13.  figs.  1  b,  3-6. 

II  Man.  Moll.  p.  14o.  f  Proc.  Cottt'swold  Nat.  Field-Club. 
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copsis.  In  1844  Prof.  M'Coy  noticed  that  of  N.  Phillipsii 
(M^Coy)*,  and  figured  this  structure  entirely  fiUing-in  the 
naouth  of  the  shell  f.  Later  on  the  same  author  stated  that 
the  operculum  of  Naiicopsis  diflFered  from  that  of  any  of  the 
Naticidse  in  being  concentric  and  not  spiral  J.  The  most  com- 
plete description  of  the  operculum  of  Naticopsis  yet  given  is 
that  by  Messrs.  Meek  and  Worthen.  These  authors  describe  it 
as  thick  and  shelly,  oval  or  subcircular  in  form,  with  a  lateral 
or  submarginal  nucleus,  with  an  entire  absence  of  a  spiral  or 
subepiral  structure,  and  no  articulating  projection.  The  inner 
side  presents  a  distinct  reniform  scar  of  attachment,  whilst 
the  fine  and  concentric  lines  of  growth  are  visible  on  the 
outside  §• 

Finally,  in  the  British  Museum  is  a  fine  example  of  Nati- 
copsis Phillipsii y  M'Coy  (^=N.  ellipticay  PhilL),  with  the 
operculum  in  sitUy  which  will  be  described  hereafter;  it  is 
the  shell  referred  to  by  Prof.  M'Coyll. 

1.  Carboniferous  Forms. 

It  is  quite  open  to  argument  whether  some  of  these  bodies 
may  not  be  the  otoliths  of  fishes.  Bearing  this  in  mind,  I 
consulted  my  colleague,  Mr.  W.  Davies,  F.G.S.,  who  was 
kind  enough  to  examine  the  specimens  with  me.  The  result 
of  the  inquiry  was  that,  although  some  bore  a  striking  resem- 
blance to  otoliths,  others,  on  the  contrary,  appeared  to  afford 
evidence  of  the  operculum  view.  The  question  even  presented 
itself  as  to  how  large  a  proportion  of  the  bodies  found  in 
rocks  of  a  younger  age  than  the  Carboniferous,  and  usually 
regarded  as  otoliths,  may  be  the  opercula  of  (xasteropoda  of 
those  beds. 

The  first  form  is  more  or  less  circular  in  outline,  rounded 
and  thin- edged  on  one  margin,  thickened  on  the  other,  and 
produced  into  a  blunted  denticulation  or  two.  The  centre  of 
one  side  is  somewhat  raised  above  the  sharp  margin,  leaving 
a  flattened  zone,  and  sometimes  traversed  by  a  groove  or  two. 
This  is  a  common  type,  and  is  frequently  much  worn,  when 
the  characters  become  obliterated.  The  opposite  side  is  smooth 
and  convex.  Lower  Carboniferous  Limestone  group.  Law 
Quarry,  near  Dairy  (PI.  II.  fig.  1). 

The  second  variety  is  small  and  oval,  with  a  central  rounded 
nucleus,  and  a  notch  in  the  margin  opposite,  to  which  the 

•  Synop.  Carb.  limest.  Fose.  Ireland,  1844,  p.  Z^. 

t  IM,  t.  d.  fiff.  9.  X  Brit.  Pal.  Foss.  1853,  fasc  iii.  p.  548. 

j  niinoia  GreoL  Survey  Report,  iii.  p.  365. 

11  Brit  Pal.  Foss.  p.  543. 
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nucleus  is  nearest.     The  reverse  side  of  the  operculum  is 

Elain  except  for  a  slight  convexity  in  the  centre.     As  before, 
,aw  Quarry  (PI.  II.  fig.  2). 

Another  condition  consists  of  elongated  pinna-shaped  bodies, 
flat  or  very  slightly  concave  on  one  surface,  and  without 
visible  marks  or  ornament.  The  other  aspect  is  convex, 
particularly  on  one  side,  where  it  is  thickenea  and  gradually 
thins  away  to  the  edge.  One  end  is  rounded,  the  other 
bluntly  pointed.     As  before.  Law  Quarry  (PI.  II.  fig.  3). 

The  fourth  type  consists  of  thin  auriform  bodies,  a  little 
thicker  on  one  of  the  longer  margins  than  on  the  other, 
concave  on  one  side,  more  or  less  flattened  on  the  opposite. 
The  latter  carries  a  minute  central  depression  or  umbilical 
spot,  round  which  the  surface  is  concentrically  striated,  and  a 
direct  groove  passing  to  the  acuminated  end.  On  the  concave 
side  of  these  opercula  there  is  a  scar  which  may  be  generally 
described  as  horsehoof-shaped,  and  a  groove  bounding  the 
raised  portion.  As  before,  Law  Quarry,  and  on  a  similar 
horizon  at  Inverteil  Quarry  near  Kirkcaldy  (PL  II.  fig.  4). 

The  fifth  and  last  form  is  that  of  a  small,  thin,  round  oper- 
culum, concave  on  one  side,  more  or  less  convex  on  the 
other.  The  concave  side  shows,  a  doubly  impressed  scar, 
having  the  appearance  of  a  dumb-bell.  As  oefore.  Law 
Quarry  rPl.  II.  fig.  5). 

The  aeposit  yielding  the  opercula  occasionally  furnishes 
examples  of  Gasteropoda  with  them  in  situ,  I  give  two 
illustrations  of  this,  one  with  the  operculum  entire,  tue  other 
with  it  only  partially  preserved.  In  both  cases  the  opercula 
fit  the  mouths  of  the  shells  completely.  In  the  former  of 
these  there  is  a  central  depression,  and  the  thickened  side  of 
the  operculum  is  placed  against  the  pillar-lip  of  the  shell,  the 
sharp  edge  being  outward,  resting  against  the  outer  lip.  There 
are  faint  signs  of  concentric  striae ;  and  the  centre  is  depressed. 
In  all  probability  these  are  minute  species  oiNaticopsis  (PL  II. 
figs.  6  &  7). 

The  sum  of  the  information  deducible  from  the  study  of 
these  little  objects  appears  to  be,  that,  in  the  first  place,  certain 
Carboniferous  Gasteropods  possessed  thick  bony  opercula,  of 
a  more  or  less  oval  form,  speaking  generally,  and  of  variable 
size. 

In  the  second  place,  on  the  contrary,  others  were  provided 
with  thin,  round,  or  irregularly  oval  doors  to  their  aper- 
tures, and  when  any  structure  is  visible  it  appears  to  be  con- 
centric 

Again,  a  form  of  an  entirely  diflferent  shape  is  foreshadowed 
by  the  elongated  variety  described  as  the  preceding  third  type. 
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We  do  not  possess  as  yet  any  evidence  to  show  the  pre- 
sence in  our  Carboniferous  rocks  of  the  vnbricatedy  unguiculatej 
paucispiralj  muUismraly  and  other  forms  into  which  the  oper- 
cula of  Gasteropoda  have  been  grouped. 

In  our  Silurian  rocks,  on  the  other  hand,  we  have  the  spiral 
operculum  in  Euomphaltis. 

The  Naticopsis  in  the  British-Museum  collection  is  unfor- 
tunately, except  in  the  region  of  the  mouth,  imperfect.  In  all 
probability  it  is  N.  PhiUtpsiij  M'Coy.  The  operculum  is 
oval,  somewhat  pointed  in  its  upper  part,  and  concave  exter- 
nally, the  most  depressed  point  answering  to  the  internal 
muscular  scar.  It  bears  the  closest  resemblance  to  those 
opercula  in  situ  from  Law  Quarry  described  in  a  preceding 
paragraph.  The  concentric  striae  are  very  close  and  regular.  It 
fits  the  aperture  of  the  shell  exactly,  and  is  more  or  less 
thickened  where  it  abuts  against  the  pillar-lip  (PI.  II.  fig.  8). 

2.   SiLUBIAN  FOBMS, 

The  British-Museum  collection  contains  two  peculiar  bodies 
from  the  Upper  Silurian  beds  of  the  island  of  Goth  land,  stated  on 
the  labels  forwarded  with  the  specimens  to  be  the  opercula  of 
Euomphalvs  (PL  II.  fig.  9).  They  are  bluntly  conical  in  form, 
rising  from  a  flattened  or  somewhat  concave  base.  The  sm  aller 
is  3^  lines  high,  by  nearly  6  wide  ;  the  larger  one  is  7  lines 
in  height,  by  a  little  more  than  6  lines  in  diameter.  Both  are 
marked  by  close-set  concentric  raised  lines  of  laminae,  subim- 
bricating  upwards.  About  half  the  distance  from  the  base 
to  the  blunt  apex  the  sides  are  somewhat  constricted,  and  the 
upper  part  is  thus  partially  separated  from  the  lower.  The 
flatly  concave  base  is  bounded  by  a  marginal  rim,  and  the  centre 
is  occupied  by  a  somewhat  sunken  coiled  nucleus.  These 
bodies  have  a  very  peculiar  appearance,  and,  if  really  opercula, 
must  have  belonged  to  a  strong  massive  shell.  The  upper 
third  or  apical  portion  appears  to  be  devoid  of  concentric  lines 
or  ridges. 

The  collection  is  also  enriched  by  several  specimens  of  a 
JEtwmphalus  with  the  operculum  in  place,  from  the  Wenlock 
Limestone,  and  by  an  operculum  lying  on  the  weathered  sur- 
face of  the  limestone,  separated  from  the  shell.  The  opercula 
of  these  shells  correspond  generally  with  the  description  given 
by  Mr.  Smithe,  but  differ  in  one  or  two  minor  particulars. 

The  marginal  outline  is  quite  circular  or  round ;  but  as  the 
centre  is  approached  the  spiral  rings  become  decidedly  oval 
(PI.  II.  fig.  13).  The  number  of  these  rings  in  the  best-pre- 
served of  our  specimens  is  seventeen,  and  there  were  evidently 
a  few  more.     There  is,  however,  no  trtwe  of  a  nodose  or  bead- 
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like  character,  so  far  as  my  examination  of  these  specimens 
has  gone.  The  rings  are  concentric  and  ridge-like,  each  sepa- 
rate from  the  other,  with  well-marked  interspaces  between 
them,  the  interspaces  being  quite  double  the  width  of  the 
ridges,  if  not  a  little  more  (PL  11.  fig.  13). 

Three  of  the  British-Museum  specimens  with  the  operculum 
in  place  have  the  latter  presented  with  the  spiral  whirls  out- 
wards :  and  this  surface  is  decidedly  (although  not  very)  con- 
cave (PL  II.  figs.  10  &  11). 

This  is  shown  in  a  somewhat  exaggerated  form  in  the  free 
example,  but  heightened  b^  ft-acture  and  compression  from 
above.  On  the  other  hand,  in  a  fourth  example,  also  with  the 
spiral  side  of  the  operculum  exposed  in  place,  the  latter  is 
quite  depressed  conicieJ  (PL  II.  fig.  12). 

Lastly,  in  a  fifth  specimen  the  circular  form  of  the  oper- 
culum is  well  exhibitea,  and  a  somewhat  different  appearance 
visible  (PL  II.  fig.  14).  The  operculum  is  depressea  a  little 
immediately  within  the  margin,  and  then  rises  at  the  centre 
into  a  low  upiral  protninence.  The  surface  is  shining  and 
smooth,  except  near  the  margin,  where  there  are  a  few  very 
fine  spiral  thread-like  lines.  This  aspect  is  rather  difficult  of 
explanation ;  but  I  believe  it  to  represent  either  the  interior 
of  the  plate  or  a  cast  of  the  interior,  and  to  be  reversed  in 
position. 

The  five  specimens  here  noticed  are  what  is  usually  called 
EuompIuUus  sculptuSy  J.  de  C.  Sow.*,  which  was  briefly  de- 
scribed as  having  the  "  surface  ornamented  with  concentric 
furrows  and  elevated  lines."  This  description  must  have 
been  taken  from  a  very  much  worn  example;  for  even  in 
indifferent  specimens  the  close,  transverse,  undulating  frills 
of  growth  which  cross  these  "  elevated  lines "  are  quite 
visible. 

The  characters  of  a  well-preserved  example  of  E,  sculptua 
are  quite  those  assi^ed  to  another  species,  E.  funatus^  J .  de 
C  Sow.t,  viz.,  "  Conical,  very  short ;  ornamented  with  many 
spiral  threads,  united  by  more  numerous  transverse  lines; 
umbilicus  rather  small." 

It  will  be  noticed  that  no  mention  is  made  of  the  number 
of  concentric  ridges,  or  any  approach  thereto,  in  the  respec- 
tive species.  On  comparing  the  figures,  however,  it  will  be 
seen  that  those  on  the  body-whorl  of  E.Junatvs  are  much  wider 
apart  and  less  numerous  than  those  on  a  corresponding  portion 
of  the  shell  of  E.  aculptus. 

*  Murchison's  'Silurian  System,'  p.  626, 1 12.  f.  17. 
t  Min.  Conch.  1824,  t.  p.  71,  t.  450.  £  1  &  2 ;  <  Silurian  System,'  p.  626, 
1 12.  f.  20. 
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Without  asserting  the  identity  of  these  two  forms,  it 
becomes  necessary  to  point  out  the  very  close  relation  existing 
between  them ;  and  it  may  be  that  they  are  only  the  old  and 
young  conditions  of  one  species.  The  concentric  ridges  on 
the  body-whorl  of  E.  sculptus  become  wider  apart  as  the 
suture  is  approached,  when  they  often  assume  very  much  the 
appearance  given  in  the  figures  of  E.  funatMs  referred  to. 
The  apparent  similarity  between  these  shells  should  be  indi- 
cated, m  case  any  difference  may  be  detected  in  their  oper- 
cula.  That  of  E.fanatus  has  not  been  described,  so  far  as  I 
know. 

EXPLANATION  OF  PLATE  H. 

Fig.  1.  A  small  circular  operculum  (P)  produced  into  a  blunted  denti- 

culatioD.    Law  Quarry. 
Fig,  2.  A  small  oval  operculum,  with  a  central  globular  nucleus.   Law 

Quarry. 
Fig.  3.  An  elongated  pinna-shaped  body,  probably  an  operculum.    Law 

Quarry. 
Fig.  4.  A  thin,  somewhat  auriform  body  of  the  same  nature.    Liverteil 

Quarry,  near  Kirkcaldy,  Fife. 
Fig.  5.  A  small,  thin,  round  operculum.     Law  Quany. 
Figs.  6  &  7.  Two  small  shells,  probably  species  of  Aiaticopsisy  with  the 

opercula  in  situ.    Law  Quarry. 
Fig.  8.  Naticopsis  PkHUpsii,  M^Coy,  with  the  operculum  in  place,  but 

partially  abraded  on  one  side.    Collection,  British  Museum. 
Fig.  9.  A  supposed    operculum,   conical  and   wit^  imbricating  ridges. 

Upper    Silurian,    island    of   Gothland.      Collection,    British 

Museum.     X  2. 
Figs.  10  &  11.  Euomphalus  Bculptus,  Sow.,  with  the  operculum  in  place. 

Wenlock  Limestone.    Collection,  British  Museum. 
Fig.  12.  Another  specimen,  but  with  the  outer  side  of  the  operculum 

somewhat  conical.     Collection,  British  Museum. 
Fig.  13.  The  operculum  of  E.  sculptus  free.    Collection,  British  Museum. 
F^'g.  14  Ei4omphalus  sculptus  ?  with  a  shining  scarcely  spiral  operculum. 

Collection,  British  Museum. 
(N.B.  The  originals  of  figs.  1-7  are  in  the  cabinet  of  Mr,  James 
Bennie.) 


V. — Descriptions  of  new  Species  ^  Lepidoptera  in  the 
Collection  of  the  British  Museum,  ay  Abthub  G.  Butler, 
F.L.S.,  F.Z.S.,  &c. 

[Plate  IV.] 

The  species  described  in  the  present  paper  are  chiefly  from 
India  and  China,  all,  with  one  exception,  being  Asiatic,  and 
the  latter  being  the  first  African  species  in  a  hitherto  purely 
Asiatic  genus. 
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Kjrmplialito. 
1.  Argynnis  gemmata^  sp.  n.     (PI.  IV.  fig.  1.) 

Fulvous,  with  the  body  and  basal  third  of  the  wings  shining 
coppery  brown :  wings  with  three  transverse  series  of  black 
spots,  the  first  biangulated,  in  zigzag  fashion,  on  the  pri- 
maries, and  simply  angulated  on  the  secondaries ;  this  series 
is  placed  just  beyond  the  middle  of  the  win^ ;  the  second  and 
third  series  united  at  their  costal  extremities  near  the  apex ; 
a  nearly  marginal  interrupted  black  line:  primaries  with 
thick  black  discoidal  markings,  much  as  in  ^.  cashmirensis  \ 
a  subcostal,  ill-defined,  blackish,  triangular  spot  between  the 
first  and  second  series.  Primaries  below  paler  than  above, 
with  smaller  black  spots,  the  basal  area  not  brown,  as  above, 
but  uniform  with  the  rest  of  the  ground-colour,  the  costa 
ochreous  towards  apex,  and  the  outer  margin  and  fringe  spot- 
ted with  the  same  colour ;  an  oblique  apicalchestnnt-r^  stripe, 
margined  internally  by  a  conspicuous  spot  and  a  minute  aot 
of  suver,  and  bounded  externally  by  an  abbreviated  submar- 
ginal  series  of  six  oval  silver  spots,  which  decrease  in  size  at 
both  extremities  of  the  series ;  the  first  two  visible  spots  of 
the  second  series  of  the  npper  surface  greyish  green :  secon- 
daries somewhat  like  those  of  A.  myrina  (but  altogether 
brighter  and  prettier,  with  the  central  silver  spot  more  as  in 
AAathonia)j  bright  ferruginous  varied  with  patches  of  ochreous, 
the  basal  half  occupied  by  about  fifteen  silver  spots  and 
streaks  of  various  sizes  and  shapes,  the  two  central  ones 
united  and  passing  through  a  postmedian  arched  series  of 
sagittate  silver  spots ;  a  marginal  series  of  large  triangular 
spots,  abdominal  margin,  and  the  base  of  the  costal  margin 
silver ;  all  these  markings  are  slenderly  edged  with  black ; 
a  discal  series  of  dull  green  rounded  spots  with  silver  pupils ; 
fringe  bright  ochreous  spotted  with  ferruginous :  body  below 
ochraceous.     Expanse  ot  wings  1  inch  11  lines. 

Daijiling  {Liaderdale)  ;  between  Nepal  and  Tibet  [CharU 
ton). 

The  two  examples  taken  by  Major  Charlton  have  been  in 
the  Museum  collection  since  1852 ;  but,  probably  owing  to 
the  fact  that  they  belong  to  a  difficult  ^enus,  nobody  appears 
to  have  ventured  to  describe  them.  1  find  them  labelled 
"  Tibet ;''  but  our  register  says  "  between  Nepal  and  Tibet," 
and  the  fact  that  Dr.  Lidderdale  labels  his  specimen  as  taken 
at  "  Daijiling  "  renders  it  extremely  likely  that  Major  Charl- 
ton's were  also  taken  on  the  Nepal  side  of  the  Himalayas. 

The  position  of  this  species  seems  to  be  next  to  A.  myrina. 


Digiti 


ized  by  Google 


Mr,  A.  G,  Butler  on  new  Species  of  Lepidoptera.       33 

Papilionid». 

2.  P(xpil{o  nebulostiSy  sp.  n.     (PI.  IV.  fig.  3.) 

In  some  respects  nearest  to  P.  anttphatea^  in  others  to  P. 
euphratesy  but  the  primaries  dull  greyisn  black,  crossed  at  the 
base  by  two  broad  pale  belts ;  the  costal  half  of  the  wing  also 
crossea  by  four  abbreviated  white  bands,  unite^d  below  the 
median  vein  so  as  to  form  two  large  U-shaped  markings,  and 
crossed  by  black  veins ;  submarginal  tapering  band  as  in 
P.  euphrcUeSy  white ;  a  large  roundish  difiused  patch  of  white 
on  the  inlemal  area  near  the  exterior  angle :  secondaries  as  in 
P.  antiphatesy  excepting  that  they  appear  greyish  through 
their  showing  the  markings  of  the  under  surface,  and  that  the 
submarginal  lituraB  are  continued  upwards  above  the  third 
median  branch.  Wings  below  blacxish;  the  base  and  the 
intemo-median  area  of  the  secondaries  sordid  white  or  brown, 
shading  into  white ;  subbasal  band  of  primaries  scarcely  trace- 
able ;  other  markings  as  above,  but  sordid :  secondaries  with 
the  abdominal  margin  and  tringe  white,  bounded  inter- 
nally by  a  black  stripe  along  the  submedian  vein ;  a  central 
elbowed  series  of  six  sordid-white  elongated  spots,  bounded 
on  both  sides  by  ill-defined  black  spots,  the  third  or  central 
spot  pyriform  and  enclosing  a  smaller  black  spot;  a  discal 
angulated  series  of  six  more  or  less  pentagonal  ochreous 
patches,  their  two  outer  sides  slightly  sinuated  and  black- 
edged  ;  a  submarginal  series  of  five  almost  confluent,  oblong, 
sordid-white  patches  placed  comer  to  comer ;  outer  margin 
and  tail  blacK :  body  below  white,  spotted  at  the  sides  with 
black ;  anus  pale  flesh-coloured.  Expanse  of  wings  3  inches 
3  lines. 

Darjiling  {Lidderdale). 

But  for  the  fact  that  this  species  is,  in  some  of  its  most 
important  characters,  nearer  to  P.  euphrates  of  the  Philippines, 
I  snould  have  thought  it  possible  that  it  might  be  an  extra- 
ordinary melanistic  variety  of  P.  antiphates, 

3.  Papilio  Mariesiiy  sp.  n.     (PI.  IV.  fig.  4.) 

Allied  to  P.  (debtony  from  which  it  differs  in  the  absence  of 
the  submarginal  black  band  on  the  primaries,  the  narrower 
discal  belt  of  secondaries,  which  is  greyish  extemally  and 
becomes  obsolete  towards  the  costa,  the  slightly  larger  white 
spots  above  the  blue-centred  marginal  black  spots  of  the 
secondaries,  and  the  slightly  larger  and  deeper-coloured  orange 
subanal  patch :  on  the  under  surface  the  primaries  differ  as 
above,  the  outer  discal  line  of  the  secondaries  is  obsolete,  and 
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the  marginal  black  stripe  encloses  a  much  smaller  spot  of  the 
ground-colour  at  apex.     Expanse  of  wings  2  inches  10  lines. 

Lu-Shan  mountains,  province  of  Kiukiang,  China. 

One  specimen  of  this  species  was  taken  by  Mr.  Charles 
Maries. 

4.  Thecla  hetuloides  (Blanchard  in  litt.).    (PL  IV.  fig.  2.) 

Above  chocolate-brown,  shot  with  purple,  excepting  on  the 
outer  border :  primaries  with  a  large  patch  of  brignt  orange  on 
the  disk  immediately  beyond  the  cell :  secondaries  with  an 
orange  patch  at  the  anal  angle.  Under  surface  grey ;  the  cells 
closed  by  a  short  brownish  fasciole  with  darker  marginal  lines 
edged  externally  with  white ;  an  oblique  discal  band  and  a 
second  band  nearer  and  parallel  to  the  outer  margin  of  the 
same  colours;  a  submarginal  dusky  stripe,  followed  in  the 
secondaries  by  a  white  marginal  line  ;  base  of  fringe  occupied 
by  a  black  line :  secondaries  with  an  orange  anal  patch  en- 
closing a  black  dot  on  the  first  median  interspace  ;  a  subanal 
W-shaped  blackish  line  joining  the  inferior  extremity  of  the 
inner  aiscal  band,  its  inner  edge  bordered  with  orange  and  its 
outer  edge  with  white ;  anal  lobe  and  tail  black ;  pectus 
white,  venter  testaceous.     Expanse  of  wings  1  inch  4-6  lines. 

Three  specimens.     Kiukiang,  China  {Maries). 

Although  quoted  in  the  Supplement  to  Mr.  Kirby's  /  Cata- 
logue,' this  species  cannot  be  regarded  as  described  by  Blan- 
chard ;  that  author  simply  remarks,  "  In  the  neighbourhood 
of  Pekin  an  allied  species  exists  which  is  distinguished  by 
several  characters ; "  and  in  a  footnote  he  says  "  This  species 
{Thecla  betulotdes,  Lucas)  has  the  wings  tinted  with  blue 
above  and  grey  below."  From  the  vague  resemblance  which 
the  species  bears  to  T.  betulcBy  and  from  the  fact  that  the 
underside  is  grey  and  the  upperside  shot  with  purple  (not  blue), 
I  have  little  doubt  that  the  species  here  described  is  that  men- 
tioned by  Blanchard  ;  and  therefore  I  have  adopted  for  it  the 
name  which  he  has  proposed ;  but  nobody  can  be  certain  of 
any  thing  from  his  casuad  hints  as  to  the  insect. 

6.  Thecla  tyrianthinaj  sp.  n.    (PI.  IV.  fig.  5.) 

Above  brown,  shot  with  purplish  blue  in  the  male  and 
with  purple  in  the  female.  Under  surface  of  wings  pale  greyish 
brown,  darker  towards  the  base ;  a  brown  fasciole,  traversed 
by  a  pale  line,  at  the  end  of  the  cell ;  a  broad,  slightly  taper- 
ing discal  brown  belt  from  the  costal  margin  of  each  wing ;  a 
submarginal  brown  stripe  and  a  marginal  brown  border: 
secondaries  with  an  orange  patch  enclosing  a  square  of  four 
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black  spots,  bounded  above  by  an  incomplete  W-shaped  black 
line,  and  below  by  an  alternately  white  and  black  fringe ;  a 
black-edged  whitish  oblique  band  near  the  anal  angle  across 
the  abdominal  border,  bounded  internally  by  a  brown  band, 
and  externally  by  an  orange  marginal  border ;  anal  lobe  and 
tail  black  tipped  with  white:  pectus  greyish,  palpi  white 
below,  venter  testaceous.  Expanse  of  wings  1  inch  3-4 
lines. 

Kiukiang,  China  {Maries). 

Allied  to  T.  arata. 

6.  Thecla  stygiana^  sp.  n.     (PL  IV.  fig.  6.) 

Above  smoky  brown,  without  markings.  Wings  below 
greyish  brown,  with  an  indistinct  externo-discal  series  of 
blackish  spots  bounded  outwardly  with  yellowish :  primaries 
with  an  indistinctly  whitish-bordered  black  spot  at  external 
angle :  secondaries  with  a  very  indistinct  submarginal  series 
of  dusky  spots  ;  a  patch  of  orange  at  external  angle  enclosing 
a  black  spot  above  the  tail,  which  is  also  black ;  anal  angle 
black :  pectus  bluish  white ;  venter  sulphur-yellow.  Ex- 
panse of  wings  1  inch  7  lines. 

Nikko,  Central  Japan  (Maries), 

7.  Miller ia pontioides J  sp,  n. 

Creamy  white :  primaries  with  the  veins  brown ;  external 
two  fifths  brown,  enclosing  a  small  white  spot  at  the  inferior 
angle  of  the  cell,  and  crossed  by  a  disco-submarginal  series 
of  abbreviated  whitish  dashes  upon  the  veins:  secondaries 
with  the  outer  half  greyish  ;  a  broad  external  brown  border 
from  costa  to  first  median  branch,  interrupted  by  five  longi- 
tudinal whitish  dashes  on  the  veins :  antennas  black.  Prima- 
ries below  nearly  as  above,  but  the  external  area  blackish, 
and  the  spots  upon  it  white:  secondaries  sulphur-yellow, 
excepting  towards  the  costa,  the  outer  half  black-brown,  with 
the  end  of  the  cell  and  five  streaks  on  the  veins  white.  Ex- 
panse of  wings  1  inch  9  lines. 

Sarawak  {Low), 

Somewhat  like  Pontia  pactolica^  Butl.,  in  pattern  and  colo- 
ration. 

IdthosiidsB. 
8.  Camptoloma  binotatuniy  sp.  n. 

Nearly  allied  to  C.  interioratum  {C,  erythropygum^  Felder, 
Nov.  tab.  xciii.  fig.  7)  from  China  and  Japan,  but  with  the 
primaries  ochreous,  nearly  as  dark  as  the  secondaries ;  the 
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oblique  lines  from  near  the  base  of  the  costal  margin  not 
united  to  one  another,  consequent  upon  the  abbreviation  of  the 
inferior  or  basal  one ;  the  upper  line,  on  the  contrary,  continued 
(by  means  of  a  terminal  elbow)  through  the  red  streaks,  and 
uniting  with  the  oblique  line  immediately  beyond  the  cell ; 
the  fourth  or  subapical  discal  line  longer,  slightly  waved  or 
bisinuated  instead  of  regularly  concave;  the  submarginal 
line  longer  and  much  more  slender ;  only  two  instead  of  three 
large  black  spots  on  the  fringe  at  external  angle.  Body 
bright  ochreous,  the  thorax  scarcely  perceptibly  paler  than 
the  abdomen;  anus  lake-red.  Expanse  of  wings  1  inch 
7  lines. 

Two  specimens.     Shillong  (Assam) . 

I  have  examined  a  fair  series  of  the  Japanese  species,  and 
therefore  am  in  a  position  to  state  positively  that  it  is  not  a 
variable  insect. 

LiparidflB. 

Trisuloides,  gen.  nov. 

Trisulce  affine  genus  ;  differt  alis  anticis  minus  productis ;  postids 
magis  rotundatis ;  capita  retracto,  breviore ;  palpis  brevioribue ; 
signaturis  supra  generis  Chrysorithri  vel  CaiocaUx. 

9.   Trisuloides  sericeay  sp.  n. 

Smoky  brown ;  sericeous,  especially  the  primaries ;  these 
wings  above  transversely  irregularly  banded  with  sandy 
brown,  the  bands  being  bordered  and  mtersected  by  blackish 
lines ;  a  more  or  less  defined,  nearly  semicircular,  pale  patch 
from  the  costa  to  the  first  median  branch  and  slightly  im- 
pinging upon  the  discoidal  cell ;  outer  border  sandv  brown, 
very  irregular  along  its  inner  mar^n,  which  is  edged  with 
black ;  its  outer  margin  is  pale,  limited  by  a  submarginal 
scries  of  dusky  spots ;  a  double  black  spot,  bordered  internally 
with  snow-white,  just  touching  the  external  border  near  the 
external  angle ;  fringe  whity  brown,  spotted  with  blackish : 
secondaries  pale  towards  the  costa ;  a  large  central  ochreous 

{)atch;  a  squamose  marginal  streak  near  the  anal  angle; 
ringe  white  or  whitish  varied  with  quadrate  black  spots : 
head,  front  of  thorax,  and  posterior  margins  of  the  abdominal 
se^ents  greyish  ;  abdomen  with  four  dorsal  tufts.  Wings 
below  sericeous,  pale,  the  outer  borders  dull  silvery  white  ; 
veins  blackish ;  a  nearly  central,  angulated,  dusky  band,  fol- 
lowed by  a  testaceous  band  bounded  externally  by  an  angular 
dusky  line,  immediately  beyond  which  is  a  curved  externally 
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dentated  dusky  stripe ;  marginal  line  blackish  ;  fringe  wliite, 
spotted  with  black  :  primaries  with  ochreous  basal  area :  body 
below  blackish,  pectus  more  or  less  clothed  with  greyish  hairs; 
tarsi  more  or  less  distinctly  banded  with  grey.  Expanse  of 
wings  2  inches  6  lines. 

Shillong,  Assam,  and  Daijilin^. 

On  the  upper  surface  this  species  much  resembles  Chryso- 
rithrunty  Altotrta^  and  Catocala^  the  primaries  especially  re- 
minding one  of  Walker's  "  Catocala "  albtfasciay  a  species 
apparently  referable  to  the  genus  Zaliasa ;  in  structure  and 
the  pattern  of  the  under  surface  it  agrees  far  better  with 
Trisula, 

Acontiicla. 

10.  Apsarasa  lituratay  sp.  n. 

Primaries  above  sulphur-yellow,  costal  margin  white ;  all 
the  borders  crossed  by  black-edged  metallic  blue-green  lituras 
as  follows — two  near  the  base  of  the  costal  border,  two  at 
basal  fourth,  one  running  obliquely  from  just  before  the  middle 
of  the  costa  to  the  end  of  the  cell,  where  it  unites  with  an 
irre^arly  co-shaped  line  of  the  same  colour  interrupted  by  a 
shining  rose- red  discoidal  dash,  three  curved  lines  on  the  costal 
border  beyond  the  cell,  the  first  very  short,  a  dot  followed  by 
a  zigzag  line  just  before  apex,  and  an  oblique  V-shaped 
marking  at  apex;  markings  of  the  outer  border  becommg 
brown  upon  the  fringe,  the  first  and  third  being  short  dashes, 
the  second  formed  of  two  dashes  united  bv  a  <-shapea 
marking,  the  fourth  and  fifth  long  dashes,  nearly  united  inter- 
nally by  a  metallic  green  luuule ;  on  the  internal  border  two 
<-8haped  markings  before  the  middle,  an  oblique  line  beyond 
the  middle,  and  three  reversed  oblique  lines  close  to  external 
angle ;  at  the  base  of  the  median  area  is  a  large  3-shaped 
marking,  partly  metallic  green  and  partly  rose-red,  and  on 
the  second  median  interspace  two  rose-red  transverse  spots, 
dotted  at  each  end  with  metallic  blue-black:  secondaries 
semitransparent  sericeous  white,  with  sulphur-yellow  borders 
and  veins  :  head,  collar,  front  of  thorax  and  of  tegulae  sulphur- 
yellow,  transversely  striped  and  spotted  with  bluish  and  pur- 
plish black,  remainder  of  body  white.  Under  surface  cream- 
colour,  sericeous.  Expanse  of  wings  1  inch  7  lines. 
(J ,  Camaroons ;   ?  ,  Old  Calabar. 

Evidently  congeneric  with  A,  radiata  and  A.fijuratay  but 
more  beautiful  in  colouring. 
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VI, — New  Neotropical  Curculiouidat, — Part  IV. 
By  Francis  P.  Pascoe,  F.L.S.  &c. 

Brachydebinjb.  Emmeria,  n.  g. 

Pandeletius  naupactoides.  marginata. 

Naupactua  simplex.  Exorides,  n.  g. 

chloropleuruB.  carinatus. 

serenus. 

imbutus.  Cholinji. 

sulphunfer. 

magicus.  Cholus  luctuosus. 

Megalostylus  expansus.  mcestus. 

Pandeletius  naupactoides. 

P.  ovatns,  fdlvns,  squamolis  snbsilaceis  tectus;  capite,  prothoraoe 
femoribnsque  anticis  foscb,  squamulis  viridibus  sparse  adspersk. 
Long.  2^  Un. 

Hob.  Brazil. 

Ovate,  fulvous,  covered  with  small  whitish-yellow  scales : 
head,  prothorax,  and  anterior  femora  brown,  with  scattered 
greenish  scales,  but  denser  and  brighter  on  the  latter ;  rostrum 
rather  longer  than  broad,  slightly  sulcate  at  the  base,  the 
lower  half  covered  with  bright  green  scales ;  antennae  testa- 
ceous, scape  not  extending  beyond  the  middle  of  the  eye ; 
funicle  with  the  first  ioint  stout,  much  longer  than  the  second, 
the  rest  transverse,  club  short ;  prothorax  well  rounded  at  the 
sides,  coarsely  granulate-punctate,  an  impressed  line  in  the 
middle ;  scutellum  punctiform ;  elytra  rounded  at  the  shoul- 
ders, coarsely  punctate-striate:  iJody  beneath  covered  with 
brignt  green  scales,  except  the  last  two  segments  of  the  abdo- 
men; fore  legs  much  longer  than  the  others,  their  femora 
very  stout,  their  tibiae  denticulate  on  the  inner  margin,  all, 
except  the  anterior  femora,  testaceous. 

In  the  rounded  sides  of  the  prothorax  this  species  agrees 
with  the  North-American  P.  hilaris  (Hbst),  but  differs  in 
coloration,  in  the  relative  size  of  the  basal  joints  of  the  funicle, 
and  in  the  larger  fore  legs. 

Phanasora^ 

nostrum  subangustum,  sulco  angulato  baai  a  capite  separatum. 
Antmnce  mediocres,  subtermioales ;  scapus  oculum  superans ; 
funiculus  articulis  duobus  basalibus  longitudine  sequalibos.  /Vo- 
thorcix  subcylindricos.  Elytra  basi  prothoraoe  latiora.  Ped^s 
8uba»quales ;  femora  clavata,  omnia  infra  dente  acuto  armuta ; 
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^hta  intns  bisinuatsB,  apioe  mncronatsB ;  corbulis  apertis;   tarsi 
articulo  Tiltdmo  ampliato ;  ungues  liberi.    Abdomen  normale. 

One  of  my  specimens  has  the  MS.  name  of  Pandelettus 
cceruleu8j  Buq.,  attached  to  it;  but  from  Fandeletius  and 
allied  genera  it  differs  in  the  angular  groove  at  the  base  of 
the  rostrum,  and  In  all  the  femora  being  toothed  beneath. 

Phanasora  plumhea, 

P.  oTata,  squamulis  cseraleis  approximatis  tecta ;  tibiis  anticis  intns 
denticxdatis.     Long.  2|  lin. 

Hob.  Bogota. 

Ovate,  black,  covered  by  approximate  pale  blue  scales 
(hence  the  colour  as  a  whole  appears  to  be  dull  leaden) ;  ros- 
trum longer  than  the  head,  flattened  above,  and  rather  sharply 
angled  on  each  side ;  antennae  black,  last  five  joints  of  the 
funicle  somewhat  turbinate ;  eyes  lateral,  rounded ;  prothorax 
slightly  rounded  at  the  sides,  granulate  above,  the  base  trun- 
cate ;  scutellum  punctiform ;  elytra  moderately  convex,  nearly 
twice  as  broad  as  the  prothorax  at  the  base,  punctate-striate, 
punctures  approximate ;  teeth  of  the  femora  slender,  curved. 

Naupactus  simplex, 

'N.  obovatus,  brunneus,  squamulis  pallidioribus  snbapproximatis 
tcctus :  rostro  antice  excavato ;  antennis  elongatis ;  tibiis  anticis 
iutus  denticulatis.    Long.  SJ  lin. 

Hab,  Brazil. 

Obovate,  everywhere  reddish  brown,  covered  with  small 
paler  subapproximate  scales;  rostrum  broadly  excavated 
oetween  the  insertions  of  the  antennae,  the  median  impressed 
line  or  canal  extending  to  the  back  of  the  head ;  eyes  promi- 
nent ;  antennae  ferruginous,  slender,  elongate  ;  scape  extending 
to  behind  the  eye ;  second  joint  of  the  funicle  nearly  twice  as 
long  as  the  first;  prothorax  above  equal  in  length  and  breadth; 
scutellum  triangular;  elytra  convex,  seriate-punctate,  punc- 
tures  distinct,  subapproximate ;  intercoxal  process  broad,  sub- 
truncate. 

Allied  to  N.  durius  {Sitona  duriuSy  Germ,),  but  with  a 
much  longer  prothorax  and  a  less  delicate  punctuation  of 
the  elytra. 

Naupactus  chloropleurus. 

N,  niger,  indumento  bmnneo  tenuiter  vestitus,  lateribiis  laetc  argen- 
teo-viridibuB,  supra  setulis  minutis  adspersus ;  rostrum  ourvatum, 
postice  capitequo  profande  sulcatis.     Long.  6  lin. 

Hab,  Bahia. 
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Black,  loosely  covered  with  a  Hght-brown  indmnentaniy 
the  sides  of  the  prothorax  and  elytra  covered  with  bright 
silvery  green  overlapping  scales,  and  everywhere,  especially 
the  legs,  furnished  with  very  minute  scattered  setulse ;  ros- 
trum curved,  a  deep  groove  from  the  middle  to  between  the 
eyes ;  antennae  slender ;  scape  passing  behind  the  eye ; 
funicle  elongate,  second  joint  more  than  twice  the  lengtn  of 
the  first,  the  fourth  shorter  than  the  third  or  fifth ;  club  ellip- 
tic ;  prothorax  transverse,  rounded  at  the  sides,  subgranulate ; 
scutellum  cordate;  elytra  seriate-punctate,  each  rounded  at 
the  apex,  ereen  stripe  broad,  irregularly  indented,  at  one 
point  Tbehind  the  middle  continued  to  the  outer  margin ;  body 
beneath  with  silvery  green  scales  on  each  side  and  on  the  coxae. 

In  coloration  this  species  resembles  to  a  certain  extent  N, 
stauropterus  {Leptocerus  atauropteruSy  Germ.) ;  but,  inter  alia j 
the  stripe  on  the  elytra  is  continuous,  not  interrupted  so  as  to 
^ive  the  black  central  portion  the  figure  of  a  cross  as  in  the 
latter. 

Naupactus  serentts. 

i\r.  niger,  Bquamulis  cupreis  dense  tectus,  elytris  Biugulatiin  vittis 
duabus  metallice  viridibus  omatis.    Long.  6  lin. 

Hab.  Parana. 

Oblong-obovate,  black,  covered  with  cupreous  scales^  each 
elytron  with  narrow  metallic  green  stripes ;  rostrum  shghtly 
concave  above ;  antennae  ferruginous ;  scape  scarcely  extend- 
ing behind  the  eye ;  funicle  witli  all  the  joints  elongate,  the 
second  three  times  aa  long  as  the  first;  club  slender,  not 
longer  than  the  two  preceding  joints  together;  prothorax 
transverse,  rounded  at  the  sides,  not  canaliculate ;  scutellum 
round,  covered  with  golden-green  scales;  elytra  moderately 
convex,  obliquely  truncate  at  the  shoulders,  the  apex  nar- 
rowly rounded,  irregularly  seriate-punctate,  the  punctures 
minute,  outer  green  stripe  nearly  the  lengtn  of  the  elytron, 
the  inner  shorter ;  body  beneath  covered  with  silvery  green 
scales ;  fore  legs  moderately  robust. 

This  species  appears  to  have  N.  decorus  (Fab.)  for  its 
nearest  ally;  but  the  latter  has  a  rugose  prothorax  and  is 
differently  coloured. 

The  males  in  this  genus  have  the  elytra  much  narrower 
than  the  females,  and  the  prothorax  often  considerably  larger 
or  even  globose. 

Naupactua  imbutus, 

N,  nitide  discus,  squamulis  minutis  sparse  indutus ;  elytris  vittis 
duabus  inlerruptis  margin ibusque  flavidis.     Long.  8  lin. 

Hob,  Macas. 
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Glossy  brown,  sparingly  furnished  with  minute  scales,  each 
elytron  with  a  redaish-yellow  or  luteous  stripe  interrupted  in 
the  middle,  the  side  broadly  margined  with  the  like  colour ; 
rostrum  slightly  angular  on  each  side,  the  central  canal  not 
extending  beyond  the  middle ;  antennae  piceous.  slender ; 
funicle  with  all  the  joints  very  long,  the  second  tnree  times 
as  long  as  the  first ;  club  not  so  long  as  the  two  preceding 
together;  eyes  very  prominent;  prothorax  very  transverse, 
finely  punctured,  canaliculate;  scutellum  triangular;  elytra 
convex,  shoulders  somewhat  angular,  the  apex  produced  and 
narrowly  rounded,  scutellar  border  elevated,  stnate-punctate, 
punctures  transverse,  interstices  narrow ;  body  beneath  pitchy 
brown  ;  fore  legs  robust,  their  cox»  not  contiguous. 

This  species  belongs  to  Schonherr's  first  Stirps ;  but  I  have 
not  seen  any  thing  which  can  be  called  an  ally. 

Naupactus  sulphurifer. 

N.  discus,  indumento  griseo  sparse  leviter  indutus,  lateribus  pro- 
thoraceque  vittis  duabus,  basi  fascia  transversa  connexis,  leete 
sulphureis.    Long.  6j|-7  lin. 

Jffab.  Uruguay. 

Brown,  inclinmg  to  pitchy,  with  a  thin  greyish  indumen- 
tum and  a  few  black  setss ;  the  sides  of  the  prothorax  and 
elytra,  the  anterior  margin  of  the  former,  and  a  stripe  on  each  of 
the  latter  (connected  by  a  cross  band  at  the  base  with  its 
fellow)  a  rich  sulphur-yellow ;  rostrum  rather  narrow,  concave 
above ;  antennse  slender,  second  joint  of  the  funicle  twice  as 
long  as  the  first,  the  third  shorter  than  the  fourth,  the  seventh 
as  broad  at  the  apex  as  the  club,  the  latter  slender,  acumi- 
nate ;  prothorax  transverse,  the  sides  rounded,  finely  granu- 
late above ;  scutellum  scutiform  ;  elytra  ( (J )  scarcely  broader 
than  the  prothorax  at  the  base,  narrowly  rounded  at  the  apex, 
irregularly  and  finely  punctate-striate ;  body  beneath  with  a 
sulphur-yellow  pubescence;  legs  ferruginous,  the  anterior 
robust,  with  their  tibiae  and  tarsi  pitchy. 

The  sulphur  markings  are  composed  of  a  compact  mass  of 
indumentum  mixed  with  hairs.  I  believe  this  species  is 
N.  hivittatua  of  Dejean's  Catalogue. 

Naupactus  magicus. 

N,  niger  nitidus,  squamulis  isabellinis  in  vittas  longitudinales 
digestis  ;  antennis  brevibus.     Long.  6  lin. 

Hoib.  Brazil. 

GHossy  black  with  longitudinal  stripes  of  whitish  ap- 
proximate scales ;   rostrum  narrow,  deeply  concave   above ; 
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antennsB  short,  ferruginous,  the  funicle  scarcely  longer  than 
the  scape,  second  joint  of  the  former  nearly  twice  as  long  as 
the  first;  club  stout,  a  pale  stripe  over  the  eye  continuous 
with  a  broader  one  on  the  prothorax,  the  latter  slightly  trans- 
verse, posteriorly  a  broad  groove,  which  is  corrugated  on  each 
side  ;  scutellum  small ;  elytra  striate-punctate,  inflected  poste- 
riorly, the  outer  margin  thickened,  and  towards  the  apex 
bluntly  denticulate,  near  the  suture  a  narrow  stripe,  on  the 
shoulder  a  double  stripe  united  before  the  middle  and  behind 
the  middle  interrupted  by  a  round  spot ;  body  beneath  and 
legs  glossy  black,  clothed  with  a  few  greyish  hairs. 

An  isolated  species,  somewhat  resembling  Hilipua  bipunc-- 
tatusy  Boh.,  in  general  appearance, 

Megaloatylus  expansus, 

M,  obloDgus,  obscure  fiiscus,  squamuHs  albis  tectus;  prothorace 
transversim  triangulari,  angulis  posfcicis  basin  elytronim  superan- 
tibus.     Long.  4  lin. 

Eah.  Mexico. 

Oblong,  dull  brown  or  pitchy,  more  or  less  covered  with  small 
white  approximate  scales ;  rostrum  scarcely  narrower  than  the 
head,  concave  in  front ;  antennae  stoutish,  black ;  prothorax 
broadly  triangular,  the  posterior  angles  acute,  extending  be- 
yond the  elytra  at  the  base ;  scutellum  very  small,  triangular ; 
elytra  moderately  convex,  gradually  rounded  from  the  base  to 
the  apex,  finely  striate-punctate,  the  punctures  almost  obso- 
lete ;  body  beneath  and  legs  pitchy  brown  with  scattered  white 
setulse. 

The  head  is  more  constricted  behind  than  in  M.  rhodopus^ 
Boh.,  with  which  structurally  it  pretty  nearly  agrees ;  but  it 
is  at  once  differentiated  by  the  form  of  the  prothorax. 

Emmeria. 

Bostrum  breve,  robustum,  supra  canalicnlatum,  apice  triangula- 
riter  excisum;  scrohes  curvatae,  infra  oculos  desinentes.  An- 
tennce  tenues,  breviusculsB,  in  medio  rostri  insertse.  Oculi  sub- 
oblongi.  Prothorax  transversus,  basi  bisinuatus.  Elytra  basi 
producta,  humeris  obsoletis.  Pedes  breviuscuh  ;  femora  incras- 
sata,  haud  petiolata  ;  tibicc  antiose  curvatse,  omnes  intos  denticu- 
latee ;  corbulis  cavemosis ;  tarsi  breviusculi,  asqualos  ;  ungues 
liberi.  Processus  intercoxalis  angustus.  Abdomen  segmentis 
tertio  quartoque  brevibus. 

With  the  general  appearance  of  EustaUs  this  genus  has 
the  broad  rostrum  of  GyphuSj  but  without  the  prominent 
slioulders  of  the  latter,     Lacordaire  gives  "  corbeilles  glabres  " 
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as  one  of  the  characters  of  Eustalea ;  in  all  that  I  have  exa- 
mined they  are  scaly. 

Emvieria  marginata. 

E,  Bubelliptica,  sqnamulis  Isete  argenteis  dense  tecta,  lateribos  vitta 
splendide  caerulea  omatis.     Long.  4|-6  lin. 

Hah.  Pari. 

Subelliptic,  closely  covered  with  rich  silvery  scales,  the 
sides  of  the  head,  prothorax,  and  elytra  with  a  brilliantly 
sparkling  blue  or  green  stripe  (depending  partly  on  the  light), 
the  apex  of  the  latter  dull  brownish  or  blackish ;  rostrum 
slightly  narrower  than  the  head,  the  excised  portion  ciliated 
on  each  side ;  antennae  pitchy,  pubescent,  first  joint  of  the 
funicle  shorter  than  the  second,  equal  in  length  to  the  third ; 
club  as  long  as  the  last  four  joints  together ;  prothorax  equal 
in  length  and  breadth,  slightly  rounded  at  the  sides,  a  lightly 
impressed  median  line  ;  scutellum  oblong  ;  elytra  moderately 
convex,  seriate-punctate,  punctures  small,  apex  of  each  elytron 
ending  in  a  small  mucro ;  body  beneath  black,  with  oblong 
imbedded  bluish  or  ^eenish  scales ;  legs  ferruginous,  with 
subapproximate  whitish  and  brownish  scales. 

EXORIDES. 

nostrum  breviusculum,  canaliculatum,  apice  excavatnm ;  scrohes 
recta,  ad  ocrilos  desinentes.  AntenTice  graciles,  subterminales  ; 
scapus  ocolum  superans.  Oculi  rotundati.  Prothorax  DormaliB. 
Elytra  connata,  basi  protborace  hand  latiora,  ad  latera  abrupte 
dedivia.  Pedes  mediocres ;  femora  integra  ;  tihioR  subrectse,  apice 
mncronatae  ;  corbulis  cavemosis  ;  tarsi  sequales ;  ungues  liberi. 
Abdomen  segmento  prime  inter  coxas  angusto,  antice  rotundato. 

A  somewhat  anomalous  genus.  It  would  seem  to  be  some- 
where near  Naupactus;  but  the  straight  scrobes  show  that  its 
true  place  is  with  the  Otiorhynchinee.  With  its  cavernous 
corbels  and  free  claws  it  would  be  referred,  according  to 
Lacordaire's  arrangement,  to  his  "  Celeuth^tides."  None  of 
the  species  of  that  group  are  American ;  and,  moreover,  the 
broad  truncate  intercoxal  process  is  a  character  which  this 
genus  does  not  possess ;  •  so  that  for  the  present  we  must  con- 
eider  its  affinities  doubtful. 

Exorides  carinatm. 

E,  ellipticus,  niger,  squamulis  griseis,  aliis  orchraceis,  tectus  ;  pro- 
tborace elytrisque  carinis  duabus  instnictis,  his  postice  nodosis. 
Long.  7  lin. 

Hab.  Macas. 
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Elliptic,  somewhat  narrow  and  compressed,  covered  above 
with  pale  greyish  scales  alternating  above  with  ochraceous ; 
head  and  rostrum  black,  with  scattered  very  minute  scales, 
apex  of  the  latter  with  a  broad  deep  excavation  between  the 
insertions  of  the  antennsB ;  scrobe  expanding  in  front  of  the 
eye,  the  upper  boundary  slightly  curved;  antennae  black, 
second  joint  of  the  funicle  longer  than  the  first,  the  rest  gradu- 
ally shorter,  club  with  a  silvery  pubescence ;  prothorax  rather 
broader  than  long,  sides  rounded,  two  curved  black  carinse 
on  the  disk,  the  interval  concave  and  canaliculate ;  scutellum 
small,  triangular;  elytra  seriate-punctate,  a  strongly  raised 
carina  on  the  third  interstice,  terminating  in  a  prominent 
nodosity,  another  carina  on  the  seventh  interstice,  the  apex 
narrow  and  compressed,  ending  in  two  short  diverging  points ; 
body  beneath  and  legs  black,  furnished  with  pale  scattered 
setulaB. 

Cholns  luctuosus, 

C.  ovatus,  aterrimus,  squamulis  suberectis  concoloribus  tectus, 
fasciis  pallide  flavis  omatus;  corpore  infra  dense  albido-squa- 
nioso.     Long.  6  lin. 

Hab.  Sarayacu. 

Ovate,  intensely  black,  with  small  semierect  scales  of  the 
same  colour,  and  with  bands  of  pale  yellowish  overlapping 
scales  on  the  prothorax  and  elytra;  rostrum  rather  long, 
dilated  and  finely  punctured  at  the  apex ;  antennsB  pitchy, 
the  two  basal  joints  of  the  funicle  equal  in  length,  club 
elliptic ;  prothorax  transverse,  contracted  anteriorly,  the 
apical  margin  and  large  spot  at  the  sides  pale  yellowish ; 
scutellum  oblong ;  elytra  scarcely  broader  than  the  prothorax 
at  the  base,  the  shoulders  nearly  obsolete,  the  apex  broadly 
rounded,  entire,  a  pale  yellow  basal  band  not  extending  be- 
yond the  shoulders,  another  behind  the  middle,  but  mter- 
rupted  at  the  suture,  and  a  large  spot  on  each  side  between 
the  two  bands  pale  yellowish ;  body  beneath  covered  with 
minute  whitish  scales  ;  legs  with  longer  hair-like  setulse ;  an- 
terior coxae  approximate. 

This  species  is  not  unlike  Amerhinus  Bohemanni,  Mann., 
in  coloration  ;  but  Cholua  diflfers  generically  in  its  longer  legs. 
PolyderceSy  Schonh.,  is  another  genus  with  the  feeblest  of 
characters,  and  only  adopted  by  Lacordaire  with  hesitation  as 
distinct  from  his  ArchariaSj  which  he  separates  from  Cholua 
by  the  absence  of  the  serrated  apex  of  the  elytra  and  the 
truncated  (not  angulated)  intermediate  segments  of  the  abdo- 
men ;  but  if  united  with  Polyderces^  it  would  lead  to  such  an 
alteration  of  nomenclature  that  I  have  thought  it  better  to 
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keep  them  all  In  Chohis^  especiallj  as,  throughout  the  whole 
of  the  group,  structural  characters  are  not  correlated  with 
the  general  appearance. 

Cholua  mcestus. 

C.  oblongo-ovatus,  depressns,  subnitide  niger,  denudatos,  elytris 
macula  basali  utrinque  fiasciaque  pone  TDedioniy  ad  suturam  in- 
terrupta,  ex  squamuLis  pallide  flavis  confertis  omatis.  Long. 
71in. 

Hob.   Sarayacu. 

Oblong-ovate,  depressed,  black,  slightly  glossy,  glabrous, 
a  spot  at  the  base  near  the  shoulder  and  a  slightly  oblique 
narrow  band,  not  meeting  its  fellow  at  the  suture,  composed 
of  pale  yellowish  minute  scales ;  rostrum  glossy  black,  elon- 
gate, dilated  and  finely  punctured  towards  the  apex ;  antennas 
ferruginous,  basal  jomt  of  the  ftinicle  twice  as  long  as  the 
two  next  together,  the  rest  cylindrical ;  prothorax  transverse, 
very  minutely  punctured,  a  few  small  glossy  spots  dotting 
the  duller  black;  scutellum  suboblong,  smooth;  elytra  slightly 
broader  than  the  shoulders  at  the  base,  abruptly  contracted 
near  the  apex,  seriate-punctate,  punctures  small,  distinct ; 
body  beneath  and  legs  with  small  scattered  setulsB  and  round 
imbedded  scales,  the  legs  ferruginous ;  femora  slender. 

A  glabrous,  depressed,  and  somewhat  isolated  species ;  the 
elytra  abruptly  contracted  towards  the  apex  cause  a  gibbosity 
above  the  contracted  portion,  which  is  very  marked,  although 
noticeable  in  many  species. 


VII. — On  a  small  Collection  of  Crustacea  and  Pycnogonida 
from  Franz-Josef  Land^  collected  hy  B,  Leigh  Smithy  Esq. 
By  Edward  J.  Miers,  F.L.S.,  F.Z.S.,  Assistant  in  the 
Zoological  Department,  British  Museum. 

[Plate  Vn.] 

The  Crustacea  which  form  the  subject  of  the  present  memoir 
were  all  collected  by  Mr.  Leigh  Smith  in  a  smgle  locality  a 
little  to  the  south  of  Franz-Josef  Land,  in  lat.  79°  55'  N., 
long,  about  51°  E.,  during  his  recent  expedition  to  the  Arctic 
seas  in  his  yacht  *  Eira,'  and  have  been  generously  presented 
by  him.  with  other  animals  collected  in  the  same  cruise,  to 
the  British  Museum.  Mr,  W.  Grant,  who  accompanied  him 
as  naturalist,  undertook  the  care  and  preservation  of  the 
specimens. 

The  collection,  although  not  numerous  in  species,  is  of  con- 
siderable interest,  in  that  it  contains  two  Amphipoda  which 
are  apparently  new  to  science,  and  a  Pycnogonid  which  is 
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not  only  remarkable  on  account  of  its  very  large  size  (in 
which  it  is  only  exceeded  by  the  gigantic  Antarctic  species 
mentioned  by  Dr.  v.  Willemoes-Suhm  as  having  been  ob- 
tained by  the  *  Challenger '  expedition),  but  also  as  consti- 
tuting the  type  of  an  apparently  new  genus  allied  to,  but 
distinct  from,  Pasitlioe  and  Bhopalorht/nchus*. 

The  precise  locality  is,  moreover,  one  hitherto  unexplored 
by  the  naturalist. 

Dn  Camil  Heller,  in  his  account  of  the  Crustacea  collected  by 
the  late  Austrian  expedition  to  the  North  Pole  (Denkschr.  der 
Akad.  der  Wissenscn.  Wien,  xxxv.  p.  25,  1878),  enumerates 
twenty-four  species  of  Crustacea  and  three  of  Pycnogonida, 
most  of  these,  unfortunately,  without  precise  indication  of 
locality ;  and  Mr.  W.  S.  M.  D' Urban  has  recently  given  an 
account  of  the  Crustacea  with  other  Invertebrata  collected  by 
Mr.  W.  J.  A.  Grant  in  the  Barents  Sea  during  two  expedi- 
tions of  the  Dutch  vessel  *  Willem  Barents,'  in  1878  and 

1879.  Nineteen  Crustacea  and  five  Pycnogonida  were  ob- 
tained in  these  two  expeditions.  They  were  determined  by 
the  Rev.  A.  M.  Norman  and  Prof.  J.  O.  Westwood ;  and  all 
seem  to  have  been  collected  in  latitudes  considerably  to  the 
south  of  Franz-Josef  Land.    (See  Ann.  &  Mag.  Nat.  Hist. 

1880,  voL  vi.  p.  262). 

Decapoda. 
Crangon  {Cherapkilus)  boreaa  (Phipps). 
An  adult  male,  length  3  inches  3  lines. 

Hippolyte  Phippsij  Kroyer. 

Four  specimens  of  the  female  form  (described  by  Kroyer  as 
H.  turgida)  are  in  the  collection ;  length  of  the  largest  1  inch 
8  lines.  There  is  also  a  specimen  which  is  probably  to  be 
referred  to  the  male  form  of  this  species,  in  whicn  all  the  dorsal 
teeth  of  the  rostrum  except  the  three  nearest  to  the  apical 
spine  are  obsolete.  There  are  three  teeth  on  the  lower  margin. 
The  second  supraocular  spine  is  distinctly  developed.  Length 
about  1  inch  5  lines. 

Hippolyte polarta  (Sabine). 

Six  females  are  in  the  collection.  The  length  of  the  largest 
is  not  less  than  2  inches  5  lines.  The  rostrum  in  this  series 
is  ^-toothed.     With  these  specimens  is  one  that  is  very 

*  I  regret  to  have  been  unable  to  consult  an  important  memoir  by 
Prof.  G.  O.  Sara,  on  the  new  Crustacea  and  Pycnogonida  collected 
during  tbe  Norwegian  Expedition  in  1877-78,  and  publiahed  at  Chris- 
tiania  during  tbe  present  year  (1880). 
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probably  fo  be  referred  to  the  male  or  horealia  form  of  H. 
jfolarisj  in  which  the  rostrum  is  entirely  devoid  of  teeth  on 
its  upper  margin,  and  possesses  but  a  single  small  tooth  on  the 
lower  margin.  The  larger  flagellum  of  the  antennules  is  con- 
siderably thickened.  The  anterior  margin  of  the  carapace  is 
armed  with  a  supraocular  and  infraocular  spine.  Prof.  S.  I. 
Smith,  it  may  be  observed,  has  noted  that  in  extreme  varie- 
ties of  H,  polaria  the  rostrum  is  wholly  edentulous. 

Amphipoda. 
Anonyx  nugax  (Phipps) . 

Numerous  specimens  of  this,  perhaps  the  commonest  Arctic 
Amphipod,  were  collected. 

Acanihonotozoma  inflafum  (Kroyer). 

A  single  female  was  obtained.  This  specimen  agrees  very 
well  with  Goes's  figure  of  the  species ;  but  the  anterior  margin 
of  the  coxa  of  the  fourth  thoracic  limb  is  regularly  rounded, 
whereas  in  Goes's  figure  it  is  represented  as  somewhat  angu- 
latcd.  The  dorsal  carina,  which  is  described  by  Boeck  as 
very  high  {alti88ima)j  on  the  first  three  postabdominal  seg- 
ments, in  Goes's  figure  and  in  our  specimen  is  distinct,  but 
not  much  elevated. 

Acanihostepheia  pulchra^  sp.  n. 
(PI.  VII.  figs.  1,  2.) 

Body  robust.  Head,  as  in  ^.  Malmgreni,  armed  with  a 
long  dorsally,  inferiorly,  and  laterally  carinated  rostrum,  which 
is  somewhat  curved  downward  toward  the  apex,  and  is  pro- 
longed beyond  the  distal  end  of  the  first  exposed  joint  of  the 
superior  antennae ;  posteriorly  the  dorsal  keel  of  the  rostrum 
is  prolonged  backward  between  the  eyes  to  the  posterior  margin 
of  the  head.  Each  of  the  segments  of  the  boay  present,  indi- 
cations of  a  median  dorsal  carina,  which  is  elevated  in  the 
form  of  a  single  obtuse  somewhat  triangular  lobe  on  the  fifth 
and  sixth  segments,  and  forms  two  lobes  on  the  seventh  seg- 
ment ;  two  similar  lobes  exist  on  each  of  the  first  four  seg- 
ments of  the  postabdomen ;  but  the  lobes,  although  acute,  are 
not  so  greatly  produced  backward,  and  on  the  fourth  segment 
a  much  greater  interval  exists  between  the  first  and  second 
of  the  dorsal  lobes  in  A. pulchra  i\ia,n  in  A.  MalmgrenL  The 
postero-lateral  angles  of  the  sixth  and  seventh  segments  of  the 
body  and  of  the  first  three  segments  of  the  postabdomen  are 
regularly  rounded — not,  as  in  ^.  Malmgreni^  produced  into 
spines.     The  superior  antennae  are  relatively  shorter  than  in 
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A.  Malmgreniy  the  last  joint  of  the  peduncle  being  less  deve- 
loped than  in  Goes's  figure  of  that  species.  The  penultimate 
joints  or  palms  of  the  first  and  second  legs  in  A.pulchra  are 
regularly  ovate,  without  indications  of  teeth  on  the  inferior 
mai'gins  as  in  Goes's  representation  of  A.  Malmgreni.  The 
eoxal  joints  of  the  legs  (particularly  of  the  fourth  and  sixth 
pairs)  appear  to  be  more  developed.  As  in  -4.  Malmgreniy  the 
seventh  thoracic  legs  are  greatly  elongated.  The  uropoda 
and  terminal  segment  do  not  present  any  very  marked  dis- 
tinctive characters.  Length  of  the  largest  specimen  to  tip  of 
rostrum  about  1  inch  5  lines. 

Three  females  were  collected. 

The  absence  of  spines  at  the  postero-lateral  angles  of  the 
posterior  thoracic  and  postabdominal  segments  would  suffi- 
ciently characterize  this  species,  independently  of  the  other  dis- 
tinctions enumerated  in  the  above  diagnosis. 

The  outer  maxillipedes  are  very  similar  to  those  of  A. 
Malmgreni  as  figured  by  Goes.  The  outer  lamina  reaches 
very  nearly  to  the  middle  of  the  dilated  antepenultimate  joint 
of  the  palpus. 

Haltrages  Julvoctnctus  (Sars). 

A  good  series  of  specimens  (females)  are  in  the  collection, 
which  agree  very  well  with  Goes's  figure  of  the  species,  and 
with  the  specimens  collected  by  the  late  British  Arctic  expe- 
dition. 

Amathillopsis  affinis,  sp.  n. 
(PL  VII.  figs.  3-5.) 

The  head  is  produced  anteriorly  into  a  short,  convex,  subacute 
rostrum,  which  does  not  reach  nearly  to  the  distal  end  of  the  first 
joint  of  the  superior  antennae,  and  has  a  small  antero-lateral  lobe 
on  each  side  between  the  superior  and  inferior  antennas.  As 
in  Amathillopais  spinigera^  Heller,  the  dorsal  surface  of  each 
of  the  thoracic  segments  and  of  the  first  three  postabdominal 
segments  bears  a  long  acute  dorsal  lobe  or  spine ;  and,  as  in 
that  species,  the  spines  become  successively  longer,  the  last 
excepted,  which  is  very  small.  As  in  A.  spinigeraj  the  lateral 
margins  of  the  first  three  postabdominal  segments  are  sinu- 
ated  and  terminate  in  a  spme  at  their  postero-lateral  angles. 
The  terminal  segment  is  less  dilated  at  its  distal  end,  which 
is  very  slightly  emarginate.  The  superior  antennae  terminate 
in  very  long  and  slender  flagella,  and  are  nearly  twice  as  long 
as  the  inferior  ^antennae ;  the  terminal  joint  of  the  peduncle 
is  relatively  shorter  than  in  A.  spinigera^  and  the  accessory 
flagellum  so  minute  as  to  be  undistinguishable  except  under 
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the  microscope.  The  first  and  second  legs  (gnathopoda)  are 
slender  and  leeble,  the  first  rather  the  smaller ;  the  merus  is 
produced  distallj  beneath  the  cai'pus,  which  is  about  as  long 
as  the  palm  or  propus,  and  is  very  narrow  at  its  proximal  end  ; 
the  palm  in  both  is  about  twice  as  long  as  broad^  of  a  more 
oblong  form  than  in  A.  spinigera,  obliquely  truncated  at  its 
distal  endj  against  which  the  slender  arcuate  dactyl  impinges. 
The  coxal  jomts  of  the  legs  are  not  so  distinctly  emarginate 
at  their  distal  ends ;  those  of  the  fourth  legs  are  much  more 
developed  than  in  A.  spinigera.  The  legs  are  very  imperfect 
in  the  single  specimen  examined ;  but  the  basal  (2nd)  joints 
of  all  the  legs  are  oblong-oval  and  more  dilated  than  m  A, 
spinigera  as  figured  by  Heller. 

The  single  specimen  (which  it  was  necessary  to  decapitate 
to  examine  the  mouth-organs)  is  a  female. 

This  species  is  easily  distinguished  from  its  congener  by  the 
form  of  tne  telson,  the  greater  length  of  the  supenor  antennas, 
the  form  of  the  first  and  second  legs,  the  carpi  of  which  are 
not  so  produced  at  their  infero-distal  angles,  the  coxal  joints 
of  the  third  and  fourth  legs,  &c. 

In  the  mouth-organs,  so  far  as  could  be  ascertained  from 
the  dissection  of  the  unique  example,  the  following  difierences 
are  observable :  the  apex  and  accessory  process  of  the  man- 
dible is  broader,  truncated;  the  exterior  lobe  of  the  outer 
maxillipede  does  not  reach  to  the  middle  of  the  antepenul- 
mate  joint  of  the  palpus.  The  two  forms,  however,  bear  a 
very  close  external  resemblance  to  one  another,  and  1  cannot 
regard  them  as  generically  distinct ;  moreover  the  examination 
of  additional  specimens  is  needed  in  the  case  df  A,  affinis, 

Etisirtis  ctispidatiMj  Eroyer. 
Three  specimens  (females)  are  in  the  collection.     Length 
of  the  largest  1  inch  7  lines. 

Tritrapis  aculeata  (Lepechin). 
A  single  female  example  of  this  common  arctic  species 
occurs  in  Mr.  Grant's  collection. 

Pycnogonida. 

Nymphon  hirtuniy  Fabr. 

I  refer  a  single-  example  in  the  collection  to  this  species. 
The  pubescence  covering  the  body  is  rather  short  and  dense. 

Nymphon  gradley  Leach. 

Five  examples  are  in  the  collection  which  appear  to  be 
referable  to  this  species. 

Ann.  &  Mag,  N.  Hist.  Ser,  5.  Vol,  vii.  4 
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Anomorhynchus,  gen.  nov. 

Body  robust,  with  the  segments  coalescent  and  the  leg- 
bearing  processes  nearly  in  contact  with  one  another.  Ros- 
trum greatly  developed,  constricted  at  the  proximal  end,  and 
hence  flask-shaped — that  is,  provided  with  a  distinct  neck. 
First  pair  of  appendages  (antennae  or  mandibles)  wanting; 
second  pair  9-jointed,  with  the  second  and  fourth  joints 
elongated;  third  pair  (the  so-called  ovigerous  legs)  10- 
jointed,  the  fourth  and  sixth  joints  elongated,  the  tenth  joint 
bearing  a  small  terminal  claw.  Claws  of  the  legs  simple. 
Abdomen  about  half  as  long  as  the  body,  very  slender,  uni- 
articulate. 

This  new  genus  must  be  placed  in  the  family  Pycnogonidae 
as  characterized  by  Dr.  Semper  in  his  arrangement  of  the 
group  (Verb,  physik.-medicin.  Gesellschaft  Wtirzburg,  vii. 
p.  274,  1874)  ;  but  it  is  not  to  be  confounded  with  any  of  the 
genera  therein  enumerated.  Structurally  it  is  most  nearly 
allied  to  the  Rkopalorhynchus  Kroyeri  of  Wood-Mason 
(Joum.  Asiat.  Soc.  Bengal,  1873,  xlii.  pt.  2,  p.  172,  pi.  xiii. 
figs.  1-5,  and  Ann.  &  Mag.  Nat.  Hist.  1873,  ser.  4,  xii. 
p.  342),  from  the  Andamans ;  but  in  this  genus  the  neck 
and  distinctly-segmented  body  are  very  slender,  the  leg- 
bearing  processes  being  separated  by  wide  intervals,  and  the 
abdomen  is  rudimentary. 

From  Fasitho'^j  Goodsir  {EndeiSj  Philippi),  with  which 
OiceobatAeSy  Hesse,  is  perhaps  identical,  this  genus  is  distin- 
guished by  the  more  numerous  articulations  of  the  appen- 
dages, the  great  development  and  basal  constriction  of  the 
rostnun,  and  the  simple  claws. 

Anomorhynchus  SmithtL  sp.  n. 
(PI.  VII.  figs.  6-8.) 

The  body  and  its  appendages  are  robust  and  apparently 
naked,  but  clothed  with  very  minute,  stiff,  sparse  hairs, 
which  render  the  surface  scabrous  to  the  touch.  The  head  is 
very  robust,  in  the  larger  specimen  nearly  once  and  a  half 
the  length  of  the  body  with  the  abdomen;  its  constricted 
proximal  portion  or  neck  widens  somewhat  suddenly,  and  is 
about  one  fourth  the  length  of  the  head^  which  is  nearly 
cylindrical;  the  oral  aperture  large  and  triangulate.  The 
segments  of  the  body  are  coalescent,  and  scarcely  any  traces  of 
them  distinguishable.  The  abdomen  is  very  slender,  much 
narrower  than,  and  half  as  long  as,  the  body ;  the  ophthalmic 
process  elevated,  conical,  and  acute.    The  first  and  second 
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pairs  of  appendages  are  closely  approximated  \  the  first  pair  is 
articulatea  with  a  very  short  process  of  the  thorax ;  its  basal 
joint  is  also  very  short,  the  second  joint  considerably  elon- 
gated, the  third  very  short,  the  fourth  rather  more  than  half 
as  long  as  the  second ;  of  the  remaining  joints  the  sixth  is 
longest,  but  shorter  than  the  fourth.  The  second  pair  of 
appendages  is  articulated  with  a  short  thoracic  process ;  and 
its  first  three  joints  are  short,  the  fourth  and  sixth  joints 
greatly  elongated,  the  seventh  to  tenth  short,  subequal,  and 
fringed  with  short  spines  on  their  under  surfaces.  The  first 
three  joints  of  the  legs,  and  the  processes  of  the  thorax  with 
which  they  are  articulated,  are  short,  the  fourth  to  sixth  joints 
considerably  elongated, the  seventh  little  shorterthan  theeighth, 
both  together  not  as  long  as  the  sixth,  the  terminal  claw  styli- 
form  and  acute.  Total  length  of  the  largest  example  2  inches 
2  lines,  of  the  head  and  neck  rather  more  than  1  inch  3  lines, 
of  the  abdomen  nearly  4  lines  {\  inch) ;  greatest  width 
between  tips  of  legs  (when  expanded)  rather  more  than  8J 
inches.    Two  specimens  were  collected. 

The  four  terminal  joints  of  the  third  (ovigerous)  pair  of 
appendices  are  short  and  capable  of  being  coiled  togetner  so 
as  to  form  a  prehensile  organ,  as  observed  by  Pro£  J.  Wood- 
Mason  in  Rhopalorhynchtia  Kroyert^  a  peculiarity  observable 
also  in  some  other  Pycnogonida. ,    .         .         . 

I  have  much  pleasure  m  associating  with  this  fine  species 
the  name  of  its  distinguished  discoverer,  Mr.  Leigh  Smith. 

Besides  the  above  Crustacea,  certain  species  were  collected 
by  Mr.  Smith  in  the  seas  to  the  north  of  Spitzbergen,  about 
which  no  detailed  observations  need  be  offered.  Thejr  are 
Hippolyte  turgida,  a  Schizopodous  crustacean  in  too  mutilated 
condition  for  determination,  Gammarus  locuata^  Onesimua 
tUaridiSj  and  Themisto  libellula  (in  considerable  numbers). 

EXPLANATION  OF  PLATE  VU. 

Fig.  1.  Aeohihostepheiapulchraf  sp.  n.  Tnat.  size),  lateral  view. 

/W.  2.  Seeond  leg  of  the  Bame  (magnified]). 

I^,  8.  Cater  maxiUipedes  o£  AmathiUopau  qffims,  sp.  n.  (magnified). 

lig.  4.  Second  leg  of  the  same,  showing  the  form  of  the  hand  (magnified). 

^.  6,  Terminal  segment  of  the  same  (magnified). 

/%r.  a.  Anomorhynchus  Smithiu  gen.  and  sp.  n.  (slightly  rednced). 

lig,  7.  Lateral  view  of  the  boay  of  A,  Smithuj  showing  the  form  of  the 

oculigerons  tuhercle  and  cephalic  appendages  (nat.  size). 
Fiff,  8.  Eront  view  of  the  rostrum  of  the  same,  showing  the  form  of  the 

mouth  (nat  use). 


Digiti 


ized  by  Google 


52  Dr.  F.  B.  White  on  neto  Species 

VIII. — Descripttans  of  new  Species  of  Heteropterous  Hemiptera 
collected  in  the  Hawaiian  islands  by  the  Uev.  T,  Blackburn. 
—No.  3.    By  F.  Buchanan  White,  M.D.,  F.L.S. 

ScutelleridflB. 

28.  Coleotichus  BlackbumicBy  n.  sp. 

(7.  dongato-obovatus,  coocineus,  puncturis  aureo-viridibus  et  cyaueis 
oonfertim  omatus,  marginibus  lineaqne  oentrali  impnnctatis ; 
capite  supra  levissime,  subtus  forte  convexo,  apice  obtuse  rotun- 
date,  lateribus  (postico  excepto),  tylo  et  linea  ceu trail  obtuse 
eleyatis;  antennis  articulis  primo  secundoque  subsequilongis, 
tertio,  quarto  quintoque  longioribus  et  inter  se  subeequilongis ; 
rostro  coxas  intermedias  attingente ;  pronoto  marginibus  latera- 
libus  et  ad  angulos  anticos  subdepresso,  bis  subincrassatis  rectis, 
angulis  lateralibus  prominulis  obtusiusculis ;  scutello  abdomine 
fiubangustiore,  linea  oentrali  subelevata;  prostemi  lobis  pro- 
stetbioque  postico  subimpunctatis ;  ventris  segmentis  pone  spi- 
racula  macula  distinctius  punctata  destitutis,  angulis  apicalibus 
fiegmentorum  secundi  usque  sexti  distincte  dentato-productis ; 
segmento  anali  maris  a  basi  sensim  producto,  medio  transversim 
baud  profunde  depresso,  apice  subtruncato.  Capite  oonfertissime 
punctate,  margbibus  (postico  inter  ocellos  exoepto),  linea  centralis 
et  linea  tenuiore  utrinque  prope  basin  et  cum  linea  central! 
parallela,  necnon  tylo  Isevigatis ;  pronoto  intra  margines  anticum 
lateralesque  subtilius  et  crebrius,  disco  rude  et  irregulariter 
punctate,  marginibus  macuHs  irregularibus  prope  marginem 
anticum  et  linea  centrali  impunctatis;  scutello  limbo  per- 
augusto  et  linea  centrali  IsBvigatis ;  elytris  inter  venas  conferte 
punctatis,  area  magna  triangulari  ante  membranam  Isevigata. 

d .  Long.  16^,  lat.  8  m.  m. 

Of  this  fine  species  (which  I  have  dedicated  to  Mrs.  Black- 
bunx)  I  am  sorry  that  I  cannot  give  a  better  description  as 
regards  the  colour.  I  have  described  it  as  being  scarlet  on 
the  authority  of  Mr.  Blackburn^  who  has  met  with  three 
specimens.  The  one  sent  to  me  is  (perhaps  from  having  been 
in  alcohol)  ochraceous  brown  in  colour,  thickly  punctured 
with  golden  green  and  dark  blue,  and  only  showing  a  trace  of 
the  red  ground-colour  on  the  scutellum.  Under  these  circum- 
stances I  have  said  as  little  as  possible  regarding  the  colour, 
reserving  a  description  of  that  till  I  have  seen  other  specimens. 
Mr.  Blackburn  remarks  that  this  is  one  of  the  rarest  of  the 
Hawaiian  Hemiptera,  only  three  specimens  having  been  taken, 
tod  these  at  long  intervals.  It  occurs  on  flowers  near 
Honolulu. 

The  occurrence  of  a  species  of  the  genus  Coleotichus  in  the 
Hawaiian  Islands  is  rather  interesting,  as  the  genus  has  hitherto 
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been  confined  to  Anstralia  or  its  more  immediate  vicinity. 
Of  the  five speciespreviously  described,  two  belong  to  Austra- 
lia, one  to  Ilew  Ualedonia  and  Woodlark,  one  to  the  Fiji 
Islands,  and  one  to  Amboina  and  Ceram.  The  Hawaiian 
Islands  seem  to  have  derived  the  progenitors  of  their  Hemi- 
pterous  fanna  from  all  quarters ;  but  our  knowledge  is  yet  too 
incomplete  to  allow  oi  any  speculation  as  to  the  direction 
whence  the  immigration  has  been  strongest. 

This  species  is  intermediate  between  the  sections  "  a  "  and 
^^aa^^  (having  some  of  the  characters  of  both),  into  which  St&l 
divided  the  genus  in  the  *  Enumeratio.' 

lygaddn. 

29,  Nystiis  Blackhumty  n.  sp. 

N,  oblongo-obovatus,  niger,  eubnitidus,  capita  maonlis  oblongis 
magnis  3  inter  oculosy  tylo  linea  longitudinali,  pronoto  macula 
parva  ad  marginem  anticum  et  disco  postico  pro  magna  parte, 
clayo  maculifl  parvis,  corio  maculis  majoscoliB  prsecipue  prope 
marginem  costalem  sitis,  necnon  femoribus  apicibus  plus  minus 
rufo-testaceis,  membrana  albida  fu8Co-maculata«  Capita  pilosulo 
Bubtiliter  punctulato;  antennis  rostro  brevioribus,  articolo 
eecundo  quam  tertius  multo  longiore ;  rostro  coxas  posticas  attin- 
gente,  articulo  prime  bucculis  subsBquilongo ;  gula  basin  capitis 
subattingente ;  bucculis  gula  paullo  brevioribus,  subparallelis, 
retrorsum  sensim  humilioribus ;  pronoto  rude  punctato,  rugis  sub- 
elevatis  (una  centrali  longitudinali,  altera  transversa  et  ante 
medium  sita)  subimpunctatis,  aogulis  posticis  elevatis  Isevigatis, 
longitudiue  latitudine  postica  \  minore,  lateribus  ad  medium  paullo 
sinuatis;  scutello  tnradiatim  calloso-rugoso  punctato  (ruga  ad 
medium  excepta) ;  bemelytris  pilosulis  baud  profande  punctato- 
mgulosiB,  corii  marginis  costalis  parte  quarta  basali  recta,  deinde 
Bensim  rotundato-ampliatis ;  pedibus  mediocribus;  mesostemo 
sulcato,  prostethio  antice  punctate;  ventre  capillis  adpressis 
pallidis  vestito. 

$  .  Long.  4,  lat  l\  m.  m. 

Taken  by  sweeping  ferns  near  the  "Lake  of  Fire"  on 
Mauna  Loa,  Hawaii,  at  an  elevation  of  4000  feet. 

30.  Nyaius  nitidusj  n.  sp. 

N.  elongatus,  nitidus,  glaber,  pallide  olivaceo-brunneus,  subtus  cum 
pedibus  dilutior,  capite  capillis  adpressis  aureis  vestito,  brunneo, 
tylo,  linea  longitudinali,  orbitulis  et  tuberculis  antenniferis  ocbra- 
ceis,  antennis  et  rostro  apice  brunneis,  his  articulo  primo  (macula 
interiore  excepta),  articulis  secundo  tertioque  ochraceis,  articulis 
secundo  tertioque  ad  medium  brunnescenti-annulatis ;  pronoto 
puncturis,  angulis  posticis  et  macula  ad  medium  marginis  postici, 
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flcntello  basi  pnncturisque^  hemelytiiB  venis,  corio  angnlo  apicali 
lato,  femoribus  maculis,  iibiis  ad  basin  apicemque,  tarsorum  arti- 
culis  apicibus,  pectore  puncturifl,  gula,  linea  inter  pedes,  mesostemo 
macula  media,  ventre  ad  basin  necnon  maculis  connexivi  plus 
minus  brunneis  vel  piceo-brunneis ;  membrana  subhy alina.  Capite 
paullo  elongate,  ruguloso ;  antennis  gradlibus  rostro  brevioribus, 
articulo  secundo  tertio  subsequilongo ;  rostro  coxas  posticas  supe- 
rante,  articulo  prime  basin  capitis  attingente  ;  g^ula  basin  capitis 
hand  attingente ;  bucculis  antice  altis  cito  retrorsum  humilioribus, 
plure  quam  dimidio  postico  mazime  depresso  et  subseqne  alto, 
postice  appropinquantibus ;  pronoto  parce  et  rude  punctato, 
disco  longitudiualiter  et  transversim  depresso,  rugis  longitudinal! 
transrersaque  elevatis  et  augulis  posticis  elevatis  Isevigatis,  longi- 
tudine  latitndine  postica  \  minore,  lateribus  subsinuatis  ;  scutello 
fortiter  triradiatim  calloso-nigoso,  ad  latera  punctato ;  hemelytns 
(margine  costali  coni  excepto)  subtilius  punctatis,  sutura  clavi 
biseriatim  punctata,  margine  costali  corii  ad  basin  recto,  delude 
sensim  rotundato  et  subampliato ;  pedibus  mediocribus;  meso- 
stemo sulcato,  margine  postico  paullo  elevato. 
$ .  Long.  5,  lat.  If  m.  m. 

At  an  eleyation  of  4000  feet,  on  Haleakala,  Maui. 

31.  Nyaius  nemortvaguSy  n.  sp. 

N»  oblongus,  nigro-fuscus,  mfeseenti-ochraceo  yariegatos,.  subopa- 
CU8,  parce  pallide  pilosulus,  capite  vitta  longitudinal!  interrupta 
et  maculis  2  inter  oculos,  tuberculis  antenmferis  apice,  antennis 
articulo  prime  basi  apiceque,  articulis  secundo  tertioque  apce, 
pronoto  macula  media  antica,  disco  postico  (puncturis,  ruga  longi- 
tudinal! antice,  et  maculis  4  irregularibus  ad  marginem  posticum 
ezceptis),  scutello  apice,  davo  maculis  nonnullis  parvis,  corio 
maculis  majusculis  (prsesertim  in  disco  antico  sitis)  et  margine 
costal!  dilatato  (limbo  angustissimo  excepto),  pectore  yentreque 
maculis,  femoribus  (maculis  permultis  exceptis),  tibiis  (basi  pro 
parte  et  apice  exceptis),  tarsis  (articulo  ultimo  excepto)  plus  minus 
rufescenti-ochraceis  yel  ocbraceis ;  membrana  hyalina  plus  minus 
fusco  yariegata.  Capite  rude  punctato ;  antennis  rostro  subeequ!- 
longis,  articulo  secundo  tertio  longiore  ;.  rostro  coxas  posticas  sub- 
attingente,  articulo  prime  bucculis  sequilongo ;  gula  capitis  basin 
attingente;  bucculis  gula  brevioribus  antice  subaltis,  in  medio 
sensim  retrorsum  humilioribus,  postice  citius  humilioribus  et  ante 
apicem  gulae  eyanescentibus ;  pronoto  rude  punctato,  ruga  longitu- 
dinal! pnedpue  postice,  ruga  transversa  et  angulis  posticis  eleyatis 
Iseyigatis,  lateribus  subsinuatis,  longitudine  latitudine  postica 
min(M*e;  scutello  rude  punctato,  ruga  longitudinal!  impunctata ; 
hemeljtris  yiz  et  tenuissime  punctulatis,  corio  margine  costal!  ad 
basin  recto,  deinde  sensim  rotundato-ampliato ;  pedibus  mediocri- 
bus ;  mesostemo  sulcato,  postice  submarginato ;  ventre  segmeuto 
quarto  postice  truncate. 

$ .  Long.  5,  lat.  1|  m.  m.  .    . 
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Maona  Kea^  Hawaii^  and  Haleakala,  Maui,  at  an  elevation 
of  6000-6000  feet. 

In  the  specimen  described  above  the  membrane  is  almost 
nnicolorous;  in  others  it  is  more  or  less  variegated  with 
fuscous. 

32.  Nysius  rubescens^  n.  sp. 

N.  oblongos,  ochraceo-mfescensy  capillit  adpressis  pallidis  veetitos, 
'  capita  macula  magna  utrinque  ooulum  includente  et  adapicem 
jugffi  percurrent^  pronoto  vitta  lata  transversa  ante  lobum  posti- 
cum  sita  et  puncturis,  scutello  basi  puncturisque,  hemdiytris 
macnlis  parvis,  corio  limbo  antico  angustissimo  necnon  maculis  3 
majusculis  ad  marginem  apicalem  fusoo-nigris ;  antennis,  rostro 
pedibusque  lutescentibus,  antennarum  articulo  ultimo,  rosbi  arti- 
culis  tertio  quartoque,  et  tarsorum  apicibus  brunneis  vel  piceo-brun- 
neis,  hemelytris  dilutioribus,  margine  oostali  dilatato  innotato, 
scutello  apice,  bucculis,  coxis  atris  ad  apicem  et  acetabulis  secuodis 
tertiisque  ochraceis,  pectore  ventreque  nigris  capillis  albidis 
▼estitis,  prostethio  marginibus,  yentre  segmentis  quarto,  quinto 
sextoque  ad  medium,  et  segmentis  genitalibus  pro  parte 
rufeecentibus,  membraua  albido-hyalina  pallide  fusco-nebu- 
losa.  Capite  punctato ;  antennis  rostro  paullo  brevioribus, 
articulo  secundo  quam  tertius  multo  longiore ;  rostro  coxas  posticas 
superante,  articulo  prime  et  gula  basin  capitis  attingentibus ;  buc- 
culis  gpula  paullo  brevioribus,  retrorsum  sensim  humilioribus  et 
evanescentibus ;  pronoto  rude  punctato,  ruga  transversa  in  medio 
intermpta,  macula  ante  meditmi  marginis  postici,  margine  et 
angulis  elevatis  posticis  IsBvigatis,  ruga  longitudinali  obsoleta, 
longitudine  latitudine  postica  minore,  lateribus  fere  rectis ; 
scutello  rude  punctato,  ruga  longitudiuali  laevigata ;  corii  margine 
costali  ad  basin  recto,  delude  sensim  rotundato-ampliato ;  pedibus 
mediocribus ;  mesosteroo  sulcato,  postice  marginato. 
$  .  Long.  5,  lat.  1|  m.  m. 

On  ferns  near  the  "  Lake  of  Fire  "  on  Mauna  Loa,  Hawaii, 
at  an  elevation  of  4000  feet. 

33.  Nysius  pteridicolaf  n.  sp. 

N,  ovato-oblongus,  brnnneo-ocbraceus,  brunneo  variegatus,  glaber 
subnitidus,  capite,  antennis  articulis  secundo  tertioque  ad  basin 
angustissime,  rostro  articulo  ultimo,  pronoto  ruga  transversa 
puncturisque,  scutello,  hemelytris  puncturis,  corio  limbo  costali 
angustissimo  et  angulo  apicali,  tarsis  apicibus  necnon  corpore 
subtus  plus  minus  brunneis  vel  piceo-brunneis ;  antennis,  rostro, 
pedibus  et  prostethii  margine  postico  rufo-brunneis ;  pronoto 
ruga  longitudinali  postice  et  angulis  posticis,  scutello  apice  necnon 
hmelytris  vems  plus  minus  pallide  ocbraceis ;  membrana  albido- 
hyalina.  Capite  mgoso;  antennis  rostro  multo  brevioribus, 
articulo  secundo  tertio  longiore ;  rostro  coxas  posticas  superante, 
articulo  prime  basin  capitis  superante ;  gul»  longitudine  capitis 
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I  minore;  bnoculiB  guise  fere  sequilongiB,  antioe  altb,  retror- 
sum  cito  humilioribus,  pone  golam  concorrentibus ;  pronoto  rude 
et  dense  pnnctato,  ruga  transversa  et  ruga  longitudinal!  fere 
obsoleta  subimpunctatis,  angulis  postiois  laevigatis,  longitudine 
latitudine  postica  4^  minore,  lateribus  fere  rectis ;  scutello  dense 
et  rude  punctate  lortiter  triradiatim  rugoso-caUoso,  ruga  longi- 
tudinali  bevigata ;  bemelytris  dense  subtilius  rugoso-punctulatis, 
sutura  davi  biseriatim  punctata,  margine  oostali  fere  a  basi  sen- 
sim  Fotundato  et  subampliato ;  pedibus  crassis;  mesostemo  sul-* 
cato,  postice  marginato ;  ventre  segmento  quai:to  postice  truncato, 
B^mento  quinto  obtuse  emarginato  longitudine  media  longita- 
dinis  lateralis  parti  quartte  aequilonga. 
cJ  et  2  .  Long.  4^-6,  lat.  1^-2  m.  m. 

Near  the  "  Lake  of  Fire  "  on  Manna  Loa,  Hawaii,  at  an 
altitude  of  4000  feet. 

34.  Nt/siu8  vulcaUj  n.  sp. 

iV.  prcBcedenti  {Nysio  pteridicolix)  persimilis,  diflferre  videtur  pronoto 
remotius  punctate,  margine  costal!  dilatato  corii  paullo  ampliore, 
bucculis  magis  abrupte  et  minus  sensim  retrorsum  humilioribus, 
antennarum  articulo  secundo  tertio  vix  longiore,  et  prsecipue 
ventris  segmento  quarto  postice  angulariter  sinuate  baud  trun- 
cate. 

^ .  Long.  5^,  lat.  If  m.  m. 

Manna  Loa,  Hawaii. 

Very  like  Nyaius  pteridicola  (no.  83)  in  coloration  and 
general  appearance :  but  the  different  form  of  the  fourth  ven- 
tral segment,  as  well  as  the  other  points  noted,  will  serve  to 
separate  them.  The  coloration  of  the  underside  differs  in  a 
few  particulars ;  but  having  seen  one  specimen  only,  I  cannot 
be  sure  whether  this  will  afford  a  constant  character. 

The  Hawaiian  Islands  seem  to  be  very  rich  in  species  of 
Nysiusj  no  less  than  ten  species  (all  peculiar)  having  been 
found  there ;  and  of  these  Mr.  Blackburn  has  discovered  nine. 
When  there  is  reason  to  believe  that  the  total  number  of 
species  occurring  in  the  islands  is  (comparatively)  completely 
known,  it  will  be  desirable  to  give  an  analytical  table  of 
them ;  in  the  meantime  I  have  been  obliged  to  describe  each 
at  some  length,  as  the  species  of  this  genus  are  often  yery 
similar  in  general  appearance. 

Nysitis  must,  from  its  wide  distribution,  and  especially  from 
the  occurrence  of  species  in  many  oceanic  islands,  be  a  genus 
of  great  antiquity. 

35.  Cymus  calvusj  n.  sp. 

C  niger  opacus,  tylo  apice,  tuberculis  antenniferis,  collo  loboque 
postice  pronoti,  scutoUo  apioe,  oculis  ooellisque,  prostethio  mai^- 
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nibiis  antico  et  postioo,  metastethio  marginepostioo  necnon  aceta- 
bolifl  rufo-bmnneiB ;  antennis,  pedibns  hemelytrisqne  pallide 
iBunneo-flayescentibas ;  antennis  basi  et  articnlo  ultimo,  coxis, 
trochanteribns  et  femoribus  ad  basin,  clavi  commissnra,  pronoto 
ad  marginem  postionm,  bemelytroram  pnnctnris  et  corii  angulo 
apicali  pins  minus  pallide  vel  saturate  brunneis  ;  abdomine  femi- 
gineo-testaoeo,  ad  basin  fusco,  inoisuris  pallidioribus,  capillis 
sericeis  tenuissimis  vestito ;  pedibus  rostroque  brunneo-ocbraceis, 
illo  apioe  pioeo-brunneo ;  membrana  albida.  Capite  cum  oculis 
latiore  quam  longiore,  subtiliter  punctate,  jugis  subpromi- 
nolis  et  aoutiusculis ;  antennarum  articulo  prime  capitis  apicem 
superante,  secundo  tertio  tertioque  quarto  longiore;  rostro 
mesostemi  medium  attingente,  articulo  prime  medium  prosterni 
baud  superante ;  pronoto  capillis  tenuissimis  parcissime  vestito, 
sat  rude  punctate,  anterius  rotundato-angustato  et  bee  mode  coUo 
lato  instructo,  ad  medium  leviter  oonstricto  et  transrersim  impresso, 
quam  marge  posticus  pauUo  longiore,  margine  postico  sinuate, 
ruga  centrali  longitudinali  obsoleta,  marginibus  antico  posticoque, 
area  utrinque  lobi  anterioris  necnon  vitta  longitudinali  ad  angu-^ 
lum  pesticum  laeyigatis ;  scutello  rude  punctate  (rugis  distinctis 
longitudinali  et  transversa  exceptis) ;  clave  rude  punctate ;  cone 
ad  margines  interierem  et  apicalem  serie  punctorum  instructo, 
disco  rude  punctate,  margine  late  costali  et  area  intima  a  basi  ad 
marginem  apicalem  extensa  Isevigatis  ;  pectere  punctate,  mese- 
atemo  obsolete  longitudinaliter  sulcate ;  abdomine  apicem  corii 
longe  superante. 
$ .  Long.  5,  lat.  proneti  posterioris  1^  m.  m. 

Very  rare.  Under  stones  on  the  mountains  near  Honolulu^ 
at  an  elevation  of  about  2000  feet. 

Though  I  have  placed  this  and  the  following  species  in  the 
genus  CymuSj  they  seem  to  differ  from  it  in  some  particulars, 
as,  for  example,  in  the  shorter  rostrum,  in  which  point  they 
approach  the  genus  Arphnus  of  St&l,  from  which,  however, 
the  tylus  not  or  scarcely  exceeding  the  bucculae  appears  to 
exclude  them.  Consequently  I  have  described  the  species  at 
greater  length  than  I  would  otherwise  have  done.  The  genus 
Cymusj  though  a  small  one,  is  widely  distributed,  having  re- 
presentatives in  the  Palsearctic,  Oriental,  Nearctic,  Neotro- 
pical, and  Australian  Kegions,  and  a  closely-allied  genus  in 
the  Ethiopian  Begion. 

It  may  be  noticed  that  the  specimen  described  above  has 
Ae  second  and  third  joints  of  the  right  antenna  fused  into  one, 
a  not  uncommon  maubrmation  in  the  Lygseidsd. 

36.  Cymtts  crimger^  n.  sp. 

C.  griseo-flaveseens,  capillis  crassiusculis  paUidis  sat  bene  vestitus ; 
capite,  pronoti  lobe  antico  vitta  transversa  lata,  scutello  basi, 
corii  davique  angulis  apicalibus  necnon  oorpore  subtua  atris; 
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antennis  pallide  rufo-bmnneis,  articulo  ultimo  pnedpue  ad 
apiGem,  taberculis  antenniferis,  tylo  apioe,  scutello,  prostethii  mar- 
gine  antioOy  acetabulis  externe,  stemorum  abdominisqne  ind- 
Buns  saturatioribus ;  rostro  pedibusque  bronneo-testaoeis,  iUo  ad 
apicem  fosco,  homm  coxis,  troohanteribus  et  femoribus  ad  basin 
fosoo-ferragineis,  femoribus  subtus  fusco  maculatis ;  membrana 
albida.  Capite  oum  oculis  latiore  quam  longiore,  jugis  subpromi- 
nulis  et  acut|usculis,  anteunis  articulo  primo  apicem  capitdci 
superaute,  seoundo  tertio  et  tertio  quarto  longiore ;  rostro 
coxas  anticas  tIx  superante,  articulo  primo  marginem  anticum 
prostethii  pauUo  superante  ;  pronoto  punotato,  anterius  in  oollum 
subangustato,  lateribus  leviter  sinuatis,  ruga  longitudinali  obso- 
leta,  disco  anterius  utrinque,  marginibus  angustis  antioo  posti- 
coque  et  linea  brevi  sobelevata  ad  angulos  postioos  elevatos  kevi- 
gatis ;  scutello  (ruga  longitudinali  excepta)  punctato ;  hemely- 
tris  rude  punctatis,  margine  costali  dilatatoimpunotato;  mesostemo 
distincte  longitudinaliter  sulcato ;  abdomine  apicem  oorii  longe 
superante. 
$ .  Long.  5,  lat.  pronoti  posterioris  1^  m.  m. 

Very  rare.  Under  stones  on  Haleakala,  Maui,  at  an  ele- 
vation of  5000  feet. 

Though  in  stature  and  general  appearance  resembling  the 
preceding  species,  this  is  very  distinct  from  it.  It  is  rather 
stouter  and  also  broader  behind. 

Anthooorida. 

37.  Dilasia  (?)  denigrataj  Buchanan  White. 

DiUuia  (P)  denigrata,  Buchanan  White,  E.  M.  M.  xvi,  146.  11. 

On  trees,  at  an  elevation  of  about  3000  feet,  on  Manna 
Kea,  Hawaii. 

38.  Dilasia  (?)  decolor^  Buchanan  "White, 
DOana  (P)  decohty  Buchanan  White,  E.  M.  M.  xvi.  147.  13. 
On  trees  in  mountain  forests  near  Honolulu. 

39.  Lilia  dilecta^  Buchanan  White. 
LUia  dOecta,  Buchanan  White,  E.  M.  M.  xvi.  147. 13. 

On  trees  at  an  altitude  of  about  5000  feet,  on  Haleakala, 
Maui. 

The  genus  Ltlia  was  constituted  for  the  reception  of  this 
species,  which,  with  nos.  37  and  38,  has  been  tound  in  the 
Hawaiian  Islands  only. 

Emesida. 

Ploiabiodes,  n.  g. 

Caput  antioe  convexiusculum,  postioe   globoso-reflexum.     Thorax 
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trapeioidaliSy  pronoto  margizdbus  rottmdatis,  dkoo  ante  marginem 
po8ti<niiii  tub^ulo  eleyato  annato.  Hemelytra  apicem  abdo- 
minis panllo  snperantia,  oorio  clavoque  angnstisaimis.  Pedes 
antici  corporis  dimidio  yix  longiores,  f  emoribus  ad  basin  biseriatdm 
setoloso-dentatis,  trochantehbus  baud  dentatis,  tarsis  triartica- 
latis.    Abdomen  elongato-obovatum,  marginibus  reflezis. 

Very  like  Ploiaria^  Scop.,  differing  only  in  the  unreflexed 
side  margins  and  tuberculate  hind  margin  of  the  pronotum. 

40.  Ploiartodea  WTitteij  Bin,,  n.  sp. 

P.  pallide  ocbraceo-brunnea,  antennis,  pedibus  hemelytrisque  dilu- 
tioribns,  his  fusco-bronneo  maculatis,  illis  fusco-brunneo  annu- 
latis ;  pedibus  subtilissime  pilosis ;  antennis  6  parce  longi- 
pilosis. 

cT  et  $  •  Long.  ^,  lat.  pronoti  1,  lat.  corp.  postici  1^  m.  m. 

Beaten  from  dead  branches  of  trees  at  an  elevation  of  about 
4500  feet,  on  Manna  Loa,  Hawaii. 


BIBLIOGRAPHICAL  NOTICES. 

A  Treatise  on  Comparative  Embryology,    By  Fraitcis  M.  Balfoub, 
M.A.,  F.R.8.     Vol.  I.     8vo.     London:  Macmillan,  1880. 

AxoNo  the  nmnerons  benefits  for  which  zoologists  mnst  own  their  in- 
debtedness to  Mr.  Darwin,  one  of  the  greatest  is  undoubtedly  the  impulse 
given,  by  the  enunciation  of  his  theory  of  the  origin  of  species,  to  the 
study  of  the  embryology  of  animals.  Of  course  there  were  embryolo- 
gists  in  pre-Darwinian  times,  and  many  of  the  facts  revealed  by  them 
were  among  the  most  interesting  offered  for  the  contemplation  of 
naturalists ;  but  the  doctrine  of  the  origin  of  species  by  descent 
with  modification  immediately  invested  these  facts  with  a  new 
interest.  There  seemed  to  be  at  once  a  confirmation  and  a  key  given 
to  that  reproduction  in  developmental  forms  of  the  higher  animals  of 
the  characteristics  of  more  lowly  organisms,  which  was  long  since,  if 
somewhat  vaguely,  recognized.  It  was  only  natural  to  conclude  that, 
if  the  different  living  types  were  genetically  related,  some  trace  of 
the  line  of  descent  ought  to  be  found  in  the  phases  which  they 
passed  through  between  the  first  appearance  of  the  embryo  and  its 
assumption  of  the  adult  form ;  and  observation  showed  that  in  fact  in 
many  cas^  the  ontogeny  of  ihe  individual  might  fairly  be  regarded 
as  furnishing  an  abridged  sketch  of  the  ancestral  development 
or  phylogeny  of  the  species.  Of  course  those  naturalists  who  ob- 
jected to  the  doctrine  of  the  genetic  evolution  of  organisms  were 
free  also  to  oliject  to  the  phrases  in  which  such  conclusions  as  these 
are  oouched ;  but  at  the  same  time  it  must  be  admitted  that  the 
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phenomena  of  the  geographical  distribution  of  animals  and  their 
succession  in  geological  time,  whatever  theory  of  their  production 
we  may  adopt,  are  generally  in  accordance  with  the  results  of  a 
theoretical  genetic  relationship.  With  the  prevalence  of  such  ideas 
a  new  significance  was  given  to  the  phases  tlirough  which  animals 
pass  in  their  progress  to  their  perfect  form ;  and  it  is  hardly  to  be 
wondered  at  that  the  study  of  embryology,  taken  in  its  broadest 
sense,  began  to  be  followed  with  a  zeal  and  energy  of  which  we  had 
no  previous  conception.  The  zoological  laboratories  which  have  been 
established  in  several  favourable  situations  ofiered  every  facility  for 
carrying  on  the  most  minute  and  elaborate  investigations ;  individual 
students  of  course  under  such  circumstances  experienced  an  increased 
stimulus  to  exertion ;  and  the  result  during  the  last  fifteen  years  has 
been  a  perfect  deluge  of  memoirs,  of  greater  or  less  merit,  treating 
of  the  developmental  history  of  animals. 

It  is  to  the  sifting  and  summarizing  of  this  vast  mass  of  material, 
aided  by  his  own  investigations,  that  Mr.  Balfour  has  devoted  an 
enormous  amount  of  labour,  the  outcome  of  which  is  the  volume 
whose  titie  stands  at  the  head  of  the  present  article,  and  for  which 
all  zoologists  certainly  owe  him  a  deep  debt  of  gratitude.  The 
introduction  of  new  ideas  in  connexion  with  embryonic  development 
has  resulted  in  such  a  multiplication  of  technical  terms  that  many 
naturalists  who  have  not  made  embryology  their  study  must  often 
find  it  difficult  to  understand  the  precise  nature  of  the  statements 
made  and  the  arguments  used  in  the  discussion  even  of  questions  of 
systematic  zoology ;  and  to  these  Mr.  Balfour's  book  will  be  an  in- 
expressible boon.  But  this  is  the  lowest  point  of  view  from  which 
we  can  estimate  its  usefulness.  As  a  philosophical  summary  of  the 
results  of  embr^ological  investigation  it  must  be  quite  as  highly 
appreciated. 

Mr.  Balfour  commences  with  an  Introduction,  in  which,  after 
indicating  the  general  purpose  and  scope  of  his  work,  he  briefiy 
describes  tKe  phenomena  of  reproduction  and  its  different  modes. 
He  then  proceeds  to  describe  the  nature  and  development  of  the 
ovum  and  spermatozoon,  the  maturation  of  the  former  and  its  im-' 
pregnation,  and  the  subsequent  changes  produced  by  segmentation 
&c.  up  to  the  period  of  the  formation  of  the  germinal  layers.  The 
general  statements  are  illustrated  by  references  to  the  pheno- 
mena presented  by  certain  groups ;  and  the  whole  constitutes  an 
admirable  sketch  of  the  process  of  ovular  development  in  the  animal 
kingdom. 

[Diese  chapters  are  followed  by  the  section  which  constitutes  the 
body  of  the  work,  systematic  embryology,  in  which  the  author,  after 
describing  the  general  phenomena  resulting  in  the  formation  of  the 
germinal  layers,  and  the  broad  differences  in  the  mode  in  ^^hich  this 
result  is  brought  about,  proceeds  to  describe  seriatim  the  character- 
istics of  embryonic  development  in  all  the  great  groups  of  the  animal 
kingdom.  Criticism  of  such  work  would  be  out  of  place ;  we  can 
only  say  that,  so  £eu:  as  we  can  see,  all  the  most  recent  literature  of 
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the  subject  has  been  laid  under  contribution,  and  the  materials  thus 
obtained  worked  up  into  a  connected  whole  with  great  care  and 
in  the  clearest  and  most  intelligible  manner.  Mr.  Balfour  has  ap- 
pended to  each  section  and  subsection  of  his  work  a  bibliography  of 
the  memoirs  cited  in  it ;  and  as  these  are  cited  throughout  by  con- 
secutiTO  numbers,  he  has  reprinted  all  the  separate  bibliographies 
in  a  connected  list  at  the  end  of  the  volume.  This  is  exceedingly 
convenient  for  reference.  The  book  is  also  freely  illustrated  with 
woodcuts,  most  of  which  are  very  good,  and  many  of  them  beauti- 
fully executed. 

In  this  first  volume  only  the  Invertebrata  are  treated  of ;  the 
second,  which  we  hope  will  not  be  long  in  making  its  appearance, 
will  deal  with  the  Vertebrate  animals  from  the  same  phylogenetio 
point  of  view  which  is  adopted  in  the  present  volume,  and  will  also 
treat  of  another  special  department  of  the  general  subject,  namely 
the  evolution  of  organs.  When  completed,  the  book  will  certainly 
constitute  one  of  the  most  important  of  recent  contributions  to  the 
literature  of  zoology ;  and  whether  the  author's  fear  that  his  attempt 
at  a  systematic  exposition  of  the  facts  of  embrvology  may  be  re- 
garded in  some  quarters  as  *'  premature  "  proves  to  be  well  founded 
or  not,  we  are  quite  sure  that  the  gratitude  of  those  to  whom  his 
book  will  be  a  perfect  godsend  will  far  outweigh  any  cavils  that 
may  be  raised  against  it. 

Memoirs  of  the  Science  Department^  University  of  ToJcio,  Japan, 
VoL  I.  Part  1.  Shell-Mounds  of  Omori.  By  Edwakd  S.  Mobsb, 
Ac.  4to.  36  pp.,  with  18  plates.  Published  by  the  University, 
Tokio,  Japan.    Nisshuska  Printing-office.    2539  (1879). 

The  Japanese  have  taken  up  the  study  of  ArchsBology  with  warmth 
and  earnestness.  A  native  Archaeological  Society  flourishes  at 
Tokio,  the  Government  interdicts  the  exportation  of  the  antiqui- 
ties of  the  country ;  and  it  is  hoped  that  the  ancient  temples,  monu- 
ments, gateways,  idols,  and  tombs  of  Japan  will  be  ofQcially  pro- 
tected. Both  from  ita  many  antiquities  and  the  fidelity  of  its  very 
ancient  records  of  civilization  and  history  (for  nearly,  if  not  quite, 
two  thousand  years),  Japan  is  eminently  favourable  to  ^e  study  of 
arohseology.  The  enthusiastic  pursuit  of  science  in  modem  Japan, 
the  institution  of  the  University  of  Tokio,  the  advent  of  many  first- 
dass  teachers  of  philosophy  and  science,  and  the  cultivation  of 
observing  and  thinking  minds  among  the  many  willing  native 
students,  have  given  a  high  standing  to  all  those  connected  with 
this  state  of  progress  among  our  scientific  brethren  in  the  North 
Pacific 

The  Professor  of  Zoology  at  the  University  of  Tokio,  Mr.  E.  8. 
Morse,  had  ardently  studied  prehistoric  shell-heaps  in  Maine  and 
Massachusetts,  U.S.,  for  severed  years  in  company  with  Profs.  Jefi&ies 
Wyman  and  F.  W.  Putnam  ;  and  he  was  not  long  in  discovering  a 
lai^  i^ell-mound  on  the  Yokohama  railway  at  Omori,  about  six 


Digiti 


ized  by  Google 


62  Bibliographical  Notices. 

miles  from  Tokio.  With  the  ready  and  sympathetic  aid  of  his 
friends  and  colleagues,  the  offidals,  professors,  and  students  of  the 
University,  a  very  extensive  collection  of  pottery,  ornaments,  tahlets, 
implements  (horn,  bone,  and  stone),  bones,  and  shells  was  made 
and  arranged;  and  with  the  carefiil  and  obliging  cooperation  of 
Japanese  scholars,  artists  (draughtsmen  and  lithogn^hers),  and 
printers  Prof.  Morse  has  been  enabled  to  produce  this  excelleat 
fasciculus.  It  is  neatly  printed,  profrisely  illustrated,  and  published 
altogether  in  a  hi^y  craditable  form  by  the  Japanese.  The  paper 
being  of  native  manufacture,  we  may  note  that,  from  the  composi- 
tion (by  printers  unacquainted  wiidi  English)  to  the  binding,  the 
mechanical  production  is  entirely  Japanese. 

Excepting  the  Japanese  ^^  imprimatur  "  and  Japanese  titles  and 
numerals  on  the  plates  (to  allow  of  their  being  used  in  a  native 
translation  of  the  work),  l^re  is  nothing  but  European  appearances 
about  it. 

The  length  of  the  prehistoric  shell-deposit  exposed  by  the  railway- 
cutting  is  about  89  metres,  with  a  thickness  of  4  metres  in  one 
place.  Another  exposure  occurs  about  95  metres  off ;  and  culti- 
vated fields  to  the  south  bear  evidence  of  similar  deposits.  The 
mound  or  mounds  are  nearly  half  a  mile  from  the  shores  of 
Tedo  Bay.  In  some  places  the  sea  has  receded  about  six  miles  in 
this  bay.  The  former  contiguity  of  these  and  other  shell-mounda 
to  river-banks  or  sea-coasts,  and,  in  the  latter  case,  the  frequent 
proofs  of  the  local  retreat  of  the  sea,  are  carefully  insisted  upon. 

Objects  (implements)  found  at  Omori  are : — Earthen :  cooking- 
vessels,  hand- vessels,  ornamental  jars,  ornamental  bead,  tablets, 
spindle-whorl  (?),  and  disk,  shaped  from  the  bottom  of  broken 
vessel.  Stone  (lava,  slate,  schist,  and  jasper) :  hammers,  celts,  rollers, 
skin-dresser  (?),  and  mortar.  Horn :  awls,  handle,  prongs  of  deers' 
antlers,  and  implements  of  unknown  use.  Bone :  fish-spine  needles* 
bird-bone  with  two  lateral  holes,  cube  from  deer's  metatarsal,  and 
deer's  os  ealcU,  probably  used  as  a  handle.  Miscellaneous :  arrow- 
point  from  boar's  canine,  and  shells  used  as  paint-cups. 

Objects  (implements)  found  in  other  kitchen-middings,  but  not 
found  at  Omori :  fiint  or  obsidian  implements,  arrow-heads,  spear- 
points,  scrapers,  skinning-knives,  mortars  and  pestles  (?),  drilling- 
stones,  ornamental  stones,  stone  net-sinkers,  pipes,  worked  shell, 
wampum,  stone  beads. 

Of  bones  found  at  Omori  there  are  remnants  of  those  of  man, 
ape  (?),  monkey,  deer,  boar,  wolf^  and  dog,  also  of  a  large  cetacean 
and  a  large  tortoise,  and  of  small  mammals,  of  birds,  and  of  fishes. 
The  human  bones  bear  evidence  of  having  been  subjected  to  canni- 
balism. A  fragment  of  one  platycnemic  tibia  was  discovered  at 
Omori ;  but  several  were  subsequently  found  in  an  immense  shell- 
mound  at  Onomura,  in  the  province  of  Higo,  Island  of  Eiushiu. 
Prehistoric  shell-deposits  are  abo  known  at  Otaru,  on  the  western 
coast  of  Tezo,  Hakodate ;  several  also  within  the  city  limits  of 
Tokio.    These  will  be  described  subsequently  ;  but,  as  far  as  com- 
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pansons  have  been  made  of  their  contenti,  they  appear  mnoh  to 
resemble  those  of  Omori,  and,  like  it,  are  of  very  remote  antiquity. 

In  one  case,  however,  the  removal  of  part  of  a  canal-bank,  made 
230  years  ago,  exposed  a  shell-heap  composed  of  species  stiU  extant^ 
without  any  andent  pottery  ;  hence  the  extinction  of  the  old  species 
found  in  the  mounds  of  Omori  and  elsewhere,  and  the  changes  of 
sea-level,  were  certainly  before,  probably  long  before,  that  date. 

The  comparison  of  tiie  Omori  pottery  with  that  found  in  other 
parts  of  the  worid,  and  the  comparison  of  the  ancient  with  the 
modem  fauna  of  Omori,  are  fall  of  interest,  and  have  been  worked 
out  with  the  acumen  and  experience  of  a  well-trained  naturalist  and 
antiquary. 

The  following  is  the  Ust  of  Gasteropods  found  at  Omori : — 

Fusus  inconstans,  Lisehke,  Potamides,  sp. 

Rapana  bezoar,  Linni,  Lampania,  sp. 

Hemifosus  tuba,  Omeiin.  Natica  Lamarckiana,  JDudos. 

Purpura  luteostoma^  Chemnitz,  Turbo  granulatus,  Omeiin, 

Ebuma  japonica,  lASckke.  Rotella  globosa^  Omeiin. 

NaBsa,8p. 

Of  the  Lamellibranchs  in  the  old  mounds  there  are : — 

Area  subcrenata,  laechke,  Cytherea  meretrix,  LinmS, 

inflata,  Beeve,  Tapes,  sp. 

^^ranoea,  JUnni.  Soten  strictus,  Ocuid, 

Dosima  Troscheli,  Lisehke,  Lutraria  NuttaU,  Conrad, 

Crclina  chinensis,  Chemnitz,  Ostrea  denslamellosa,  lAachke, 

Mactra  veneriformis,  Deehayes, ,  sp, 

Mya  arenaria,  Linni, 

The  absence  (in  the  old  mounds)  of  edible  species  now  existing  in 
the  neighbouring  sea  shows  that,  in  all  probability,  a  new  or  modi- 
fied fauna  has  come  in  since  the  period  of  these  kitchen-middings. 
80  also  the  relatively  large  and  luxuriant  growth  (for  the  most  part) 
of  both  the  shells  of  mollusks  and  the  bones  of  mammals  found  in 
these  mounds  have  reference  to  long-past  time,  previous  to  the 
introduction  of  stages  of  degeneracy  due  to  changed  conditions 
either  of  nature  or  civilization. 


An  Introductum  to  the  Study  of  Fishes.    By  Albebt  C.  L.  G. 
GimiHEB.    8vo«    Edinburgh :  A.  and  G.  Black,  1880. 

Owive  to  the  author's  connexion  with  this  journal,  we  must  abstain 
from  giving  an  ordinary  notice  of  the  present  volume.  We  think  it 
due  to  our  readers,  however,  to  call  their  attention  to  its  appearance, 
and  to  indicate  its  nature  in  very  general  terms. 

Dr.  Giinther's  work  is  founded  on  the  notes  and  other  materials 
got  together  by  him  for  the  preparation  of  the  article  '^  Ichthyology  " 
in  the  new  edition  of  the  *  Encyclopedia  Britannica,'  and  may  there- 
fore be  regarded  to  some  extent  as  an  expansion  of  that  article.  He 
commences  with  ahistory  of  ichthyological  research,  which  is  followed 
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by  a  general  description  of  the  structure  of  fishes  and  its  modifica- 
iions  in  the  various  g^roups,  leading  up  to  a  notice  of  the  reproductive 
phenomena  presented  by  animals  of  this  class,  and  their  growth  and 
variation  during  development.  Other  chapters  are  devoted  to  the 
distribution  of  fishes  in  time  and  space,  the  latter  subject  treated  at 
very  considerable  length,  and  the  whole  winding  up  with  a  notice  of 
those  deep-sea  fishes  our  knowledge  of  which  is  mainly  due  to  the 
dredging-operations  of  the  last  few  years.  The  remainder  of  the 
volume  (more  than  half)  is  devoted  to  systematic  ichthyology,  and 
gives  the  characters  of  the  orders  and  families  and  of  tiie  principal 
genera,  with  notes  on  the  more  important  points  in  their  natural 
history.    The  volume  is  very  freely  illastrated. 


MISCELLANEOUS. 

On  a  new  Species  of  Papilio  from  South  India,  with  Bemarlcs 
on  the  Species  allied  thereto.     By  J,  Wood-Masow. 

Is  December  last  the  Indian  Museum  received  from  Mr.  F.  W. 
Bourdillon,  of  Trevandrum,  a  small  collection  of  diurnal  Lepido- 
ptera,  amongst  which  was  a  much-worn  and  tattered  example  of  a 
female  insect,  evidently  closely  allied  to  the  North-Indian  P.  Castor 
and  to  the  Burmese  P.  Mahadeva,  with  the  same  sex  of  the  latter 
of  which  it  turned  out  on  examination  to  agree  in  having  the  discal 
markings  of  the  hind  wing  confined  to  the  median  region  of  the 
organ,  where  they  form  a  transverse  band  of  lanceolate  spots, 
instead  of  being  diffused  over  the  whole  disk  and  extending  into  the 
cell,  as  in  the  former. 

About  a  month  ago  a  few  species  of  butterflies  were  received 
from  Mr.  G.  H.  Kearney,  of  the  Berkodee  Coffee-Estate,  Eoppa 
Anche,  Mysore  ;  and  amongst  them  is  a  fine  specimen  of  the  male, 
which  proves  that  the  species  is,  as  the  above-mentioned  female 
specimen  had  already  indicated,  more  nearly  related  to  P.  Mahadsva 
than  to  P.  Castor^  and  enables  me  to  describe  it 

Papilio  Dravidarum*,  n.  sp. 

Allied  to  P.  Castor  and  to  P.  Mahadeva  t,  but  more  closely  so  to 
.the  latter,  with  which  it  agrees  in  the  form  of  the  wings  in  both 
sexes. 

Sexes  alike,  having  not  only  the  same  form  of  wings,  but  also  the 
same  general  type  of  coloration  as  the  female  of  the  two  described 
species,  the  male  differing  from  the  female  only  in  the  darker  and 
richer  tints  of  its  upper  smface. 

^,  Upperside  ridi  fiiscous,  of  a  much  lighter  shade  than  in 

*  Dravidee  "Orum]    from  Dravida^commxm  name  of  South-Indian 
peoples, 
t  Moore,  P.  Z.  S.  1878,  p.  840,  pi.  H.  fig.  1. 
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P.  Cantor  or  even  than  in  P.  Mahadeva,  and  more  densely  powdered 
with  folTOOS  scales  than  in  either.  Anterior  wing  with  the  basal 
area  of  a  richer  and  darker  shade  of  brown  than  the  rest  of  the 
organ ;  with  four  distinct  longitudinal  lines  of  fulvous  scales  in  the 
cell,  at  the  extremity  of  which  is  a  minute  but  distinct  cream- 
coloured  speck ;  with  the  outer  portion  beyond  the  cell  very  densely 
Covered  with  fulvous  scales  between  the  veins;  with  a  marginal 
row  of  ochraoeous  white  spots  placed  at  the  incisures ;  and  with  a 
submarginal  series  of  nine  conical  or  sublanceolate  ochraceous  ones» 
each  series  decreasing  at  either  end  and  paling  towards  the  costal 
margin.  Posterior  wing  with  the  anterior  third  of  its  surface  devoid 
of  fulvous  scales ;  with  the  incisures  of  the  outer  margin  very  nar- 
rowly edged  with  ochraceous  white ;  with  a  submai^inal  series  of 
seven  strongly  and  angularly-curved  lunules  or  arrow-shaped  spots, 
the  four  posterior  of  which  are  ochraceous  white,  and  the  three 
apical  ones  cream-coloured  ;  and  with  a  discal  band  of  seven  exter- 
nally-dentate lanceolate  cream-coloured  spots,  all  irrorated  with 
fuscous  scales  except  the  anterior  two  ;  with  the  cell  and  the  parts 
of  the  wing-membrane  external  and  internal  to  it  tolerably  thickly 
sprinkled  with  fulvous  scales.  The  wing-membrane,  being  in  both 
wings  devoid  of  fulvous  scales  in  the  intervals  between  the  submar- 
ginal and  incisural  markings,  presents  the  appearance  of  having  a 
submarginal  row  of  dark  blotches.  Underside  less  richly  and  deeply 
coloured,  with  the  markings,  especially  the  spot  at  the  end  of  the 
cell,  all  slightly  larger  and  white,  with  the  exception  of  the  discal 
series  of  the  hind  wing,  which  are  tinged  with  cream-colour  at  their 
inner  points  ;  and  with  the  fulvous  scales  similarly  though  not  quite 
so  thickly  distributed  over  the  fore  wing,  but  evenly  sprinkled  over 
the  whole  of  the  hind  wing.  Body  lighter-coloured  than  in  P, 
CasiOTy  but  marked  in  identically  the  same  manner. 

Length  of  fore  wing  2-2  inches,  whence  expanse =4*5  inches. 

Hob.  Koppa  Anche,  Kadur  district,  Mysore,  South  India^  at 
about  2500  feet  elevation.     Obtained  by  Mr.  G.  H.  Kearney. 

$ .  Marked  above  and  below,  spot  for  spot,  as  in  the  male,  'but 
lighter  and  less  richly  coloured,  with  the  spot  at  the  end  of  cell 
larger  and  apparently  more  distinctly  visible  on  the  upperside,  and 
with  all  the  markings  (except  the  submarginal  series  of  the  under- 
side of  the  hind  wing,  which  are  white)  straw-coloured. 

Length  of  fore  wing  2*3  inches,  whence  expanse =4*  7  inches. 

Hah,  Trevandrum.     Obtained  by  Mr.  ¥,  W.  Bourdillon. 

In  the  male  of  P.  Dravidarwm  there  are  visible  upon  the  upper 
surface  of  the  fore  wing  a  spot  at  the  end  of  the  cell,  a  submai^al 
row  of  conical  or  sublanceolate  spots,  and  a  marginal  row  of  inci- 
sural spots ;  and  upon  that  of  the  hind  wing  a  discal  row  of  lanceo- 
late spots,  a  submarginal  series  of  lunules^  and  incisural  spots  as  in 
the  fore  wing. 

In  the  male  of  the  darker-coloured  P.  Mahadeva  the  incisural 
spots  of  the  fore  wing  alone  remain  ;  but  the  hind  wing  retains  its 
three  series  of  spots,  which,  however,  are  all  smaller  and  apparently 
less  douded  with  dark  scales  than  in  the  preceding  species. 

Ann.  dc  Mag.  K  Hist.  Ser.  6.  Vol.  vii.  5 
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In  the  faacons-blaok  male  of  P.  Castor  the  fore  wing  may  be  said 
to  be  uniform  black,  the  incisoral  spots,  which  alone  remain,  being 
so  reduced  in  size  as  to  be  barely  visible,  being,  in  fact,  mere  spedcs 
confined  to  the  fringe ;  the  hind  wing  has  lost  all  but  the  incisural 
specks  (which  are  similarly  confined  to  the  fringe)  and  the  first  three 
or  four  spots  of  the  discal  series,  which  together  form  a  large  and 
conspicuous  cream-coloured  blotch  divided  by  the  veins.  P,  Castor 
may,  in  fact,  be  described  as  a  rich  dead-black  insect  with  a  con- 
spicuous cream-coloured  blotch  near  the  outer  angle  of  each  hind 
wing. 

In  P.  Castor^  then,  the  sexes  are,  as  regards  colour  and  ms^kings, 
as  strongly  differentiated  from  one  another  as  in  any  species  with 
which  I  am  acquainted ;  they  also  differ  to  some  extent  in  form, 
the  male  having  the  fore  wing  narrower,  with  the  external  margin 
obviously  emarginate,  and  the  hind  wing  also  narrower  and  pro- 
duced, with  the  same  maigin  more  deeply  incised  and  lobed  than  in 
the  female,  both  pairs  of  whose  wings  in  form  more  or  less  closely  * 
resemble  those  of  both  sexes  in  the  other  two  species. 

In  P,  Mdhadeva  the  sexes  are  also  tolerably  well,  though  not  so 
conspicuously,  differentiated  in  point  of  colour  and  marldngs  as  in 
P.  Castor^  but  not  at  aU  in  form,  the  wings  being  of  the  same  shape 
in  both  soxes. 

In  P.  Dravidarum  the  sexes  agree  perfectly  both  in  form  of  wings 
and  markings,  differing  very  slightly  in  colour  only ;  so  that  but 
little  sexual  differentiation  has  here  taken  place. 

The  female  of  P.  Dravidarum  is  scarcely  distinguishable,  as&r  as 
one  can  tell  from  a  description  alope,  from  that  of  P.  Mahadeva,  the 
only  differences  that  I  can  make  out  being  that  in  the  latter  "  the 
fore  wings  have  very  small  and  less  distinct  submarginal  white 
spots,  and  no  spot  at  the  end  of  the  ceil."  From  that  of  P.  Castor ,  how* 
ever,  it  is  readily  distinguished  by  having,  as  I  have  already  pointed 
but,  the  discal  markings  of  the  hind  wing  in  the  form  of  a  transverse 
band  of  short  lanceolate  spots. 

At  the  meeting  of  the  linnean  Society  of  London  held  on  the 
18th  March  last,  a  paper  by  Prof .  Westwood  on  a.  supposed  poly- 
morphic butterfly  from  India  was  read.  In  this  memoir  the  follow- 
ing conclusions  are  said  (vide  abstract  in  '  Nature,'  vol.  xxi.  p.  SSI, 
April  1st,  1880)  to  have  been  arrived  at  by  the  author: — •*(!) 
That  PapiUo  Castor  is  the  male  of  a  species  whose  females  have  not 
yet  been  discovered  ;  (2)  that  the  typical  P.  Pollux  are  females,  of 
ivhich  the  males  (with  rounded  hind  wings  having  a  difiused  row  of 
markings)  have  yet  to  be  discovered ;  and  (3)  that  tiie  coloured  figures 
given  by  the  author  represent  the  two  sexes  of  a  dimorphic  form  of 
the  speciejs." 

With  regard  to  the  last  of  these  conclusions  [  cannot  speak,  be- 
cause neither  the  paintings  nor  the  specimens  in  question  are  acoes- 

*  The  females  present  an  inconspicuous  dimorphism,  some  having 
retained  the  primordial  form  of  hind  wing,  while  others  have  the  outer 
margin  of  this  wing  toothed  as  in  the  male  (vide  in/rd). 
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ffible  to  me ;  but,  havbg  spoken  above  as  if  the  opposite  sex  of  P. 
Castor  were  perfectly  well  known  to  naturalists,  while,  according 
to  Prof.  Westwood,  it  is  still  undiscoyered,  I  ought  perhaps  to  say  a 
few  words  aboot  the  material  on  which  my  remarks  are  based. 

Fapilio  Castor  is  restricted  in  its  distribution  to  the  slopes  and 
▼alleys  of  the  hill-ranges  of  North-Eastem  India  and  to  the  parts 
of  the  plains  in  immediate  contiguity  to  them,  its  place  being 
taken  elsewhere,  as  in  Southern  India,  by  the  new  species  described 
in  the  preceding  pages,  and  in  Burmah  by  P.  Mahadeva.  The 
.  Indian  Museum  possesses  specimens  firom  the  southern  slopes  of  the 
Khasi  hills  (Silhet),  from  the  Sikkim  hills  (Darjiling),  Cherra  Punji 
in  the  Ehasi  hills,  and  the  Naga  hills ;  and  three  males  were  taken 
by  Lieut. -Colonel  Godwin-Austen  during  the  Dafla  expedition  ;  in 
these  last,  in  a  large  male  from  Cherra  Punji,  and  in  two  specimens 
of  the  same  sex  from  the  Naga  hills,  the  upper  surface  is  dark  brown, 
of  a  much  lighter  tint  than  in  nine  males  recently  received  from 
Sikkim  (two)  and  Silhet  (seven),  which  are  all  brown-black  of  so 
dark  a  shade  as  to  appear  quite  black  except  when  a  strong  light 
falls  upon  them,  when  their  colour  appears  brownish ;  in  fact  the 
brown  of  the  former  is  to  that  of  the  latter  series  of  specimens  what 
dark  green  is  to  the  colour  known  as  '*  invisible  green."  In  the 
large  Cherra-Punji  specimen  the  short  tooth,  or  rudimentary  tail, 
into  which  the  third  branch  of  the  median  vein  of  the  hind  wing  ie 
usually  produced,  does  not  extend  beyond  the  line  of  the  other  lobes 
of  the  outer  margin ;  and  one  of  the  three  dwarfed  winter  speci- 
mens* captured  by  Colonel  Austen  approaches  it  in  this  respect; 
moreover  one  of  the  Silhet  specimens  has  this  tooth  smaller  in  one 
wing  than  in  the  other ;  so  that  this,  like  secondary  sexual  charac^ 
ters  in  general,  is  subject  to  variation.  It  is  possibly  to  difference 
of  station,  but  probably  to  long  exposure  to  the  vicissitudes  of  the 
(Calcutta  climate,  and  to  the  application  of  benzine  and  other  noxi- 
ous substances  to  which  they  were  subjected  before  I  took  over  the 
charge  of  the  collection  of  Lepidoptera,  that  these  brown  specimens 
owe  their  lighter  coloration.  However  this  may  be,  it  may  confi- 
dently be  asserted  that  it  would  be  impossible  for  the  most  invete- 
rate species-maker  to  discover  any  character  by  which  to  separate 
them  as  a  distinct  species  or  race  from  the  fresh  and  consequently 
dark  Sikkim  and  Silhet  specimens.     So  much  for  the  males. 

Of  the  nine  females  in  the  collection  referred  by  me  to  P.  Castor, 
seven,  being  perfect,  can  readily  be  divided  into  two  sets,  according 
to  the  form  of  the  outer  margin  of  the  hind  wing : — three  (one  from 
Assam,  one  from  Cherra  Punji  t,  and  a  large  one  from  Silhet) 

•  The  insect  figured  by  Westwood  (Arcana  Entom.  vol.  ii.  pi.  80* 
fig.  2)  seems  to  have  been  a  similarly  dwarfed  and  faded  individual. 

t  There  is  another  specimen  from  Cherra  Ptinji  (the  largest  of  all  in 
the  coQection),  with  the  outer  margins  of  its  hind  wings  so  ragged  that  it 
is  impossible  to  be  quite  sure  to  which  form  it  belongs,  though,  from  its 
dose  agreement  in  other  respects  with  Westwood's  figure  in  the '  Arcana^* 
as  well  AS  with  the  other  insect  from  the  same  locality,  I  should  say  it 
is  a  ^ical  P.  Polhuc, 
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having  the  third  branch  of  the  median  vein  not  produced,  and  the 
outer  margin  of  the  wing  consequently  *♦  rounder/*  being  in  fact 
typical  P.  Pollux;  and  four  (two  from  Silhet*  and  two  from 
Sikkim  t)  having  that  veinlet  produced  into  a  small  tooth,  as  in  the 
male.  I  consider  that  these  two  different  forms  are  both  females 
of  P.  Castor,  and  that  the  slight  differences  they  present  are  ex- 
plained on  the  supposition,  warranted  by  numerous  analogous  facts 
in  nature,  that  the  secondary  sexual  characters  acquired  by  the 
male  have  been  partially  transmitted  to  some  females,  but  not  to 
others  (P.  Pollux),  which  have  retained  the  primordial  rounded 
form  of  wing. 

The  fact  that  the  discoidal  markings  of  the  hind  wing  in  the  two 
Silhet  females  with  toothed  wings  are  lighter  and  more  distinctly 
cream-coloured  than  in  any  of  the  females  with  rounded  wings, 
that  the  malformed  specimen  from  the  same  locality  (which  cer- 
tainly belongs  to  the  form  with  toothed  hind  wings)  has  these 
markings  in  the  fourth,  fifth,  and  sixth  interspaces  (those,  that  is 
to  say,  corresponding  to  the  ones  forming  the  principal  part  of  the 
blotch  in  the  male)  of  almost  as  rich  and  pure  a  colour  as  in  that 
sex,  and  that  one  of  the  two  former  has  the  spot  at  the  end  of  the 
cell  and  the  submarginal  markings  of  both  fore  wings  obsolete  and 
is  thus  still  further  approximated  to  the  male,  do  certainly  seem  to 
me  to  tell  rather  for  than  against  the  above  supposition. 

The  HelenuB  group  of  Papilios,  to  which  Papilio  Castor  and  its 
allies  unquestionably  belong,  .taken  as  a  whole,  presents  us  with  a 
remarkable  series  of  gradations  in  the  amount  of  difference  between 
the  sexes,  comprising,  as  it  does : — one  species  (P.  Dravidarum)  in 
which  the  sexes  closely  resemble  one  another  in  the  form  of  the 
wings  and  in  colour  and  markings,  and  there  is  only  an  incipient 

*  There  is  a  third  specimen  from  Silhet  in  the  collection,  taken  at  the 
same  time  and  place  as  the  other  two ;  but  it  unfortunately  has  the  hind 
wings  symmetncally  malformed  at  their  outer  margins,  the  thiid  lobule 
on  each  side  being  short  and  angulated,  and  the  fourth  being  somewhat 
longer  than  usual  and  also  angulated.  This  malformation  is  interesting 
as  snowing  in  the  same  specimen  the  instability  of  this  character,  the 
strong  tendency  to  the  assumption  of  the  male  form  of  wing  exhibited  in 
the  lengthening  of  the  lobule  next  in  order,  and  the  unmistakable  "  re- 
version'*  to  the  rounded  form  of  wing  in  the  suppression  of  Uie  rudi- 
mentary tail. 

It  should  be  mentioned  that  a  gynandromorphons  example  of  the  form 
of  female  described  by  Prof.  Westwood  as  P.  P^ux  has  been  figured 
and  described  as  P.  Castor  by  G.  Semper  in  Wien.  entom.  Monatschr. 
1863,  Band  vii.  p.  281,  Taf.  19.  In  this  specimen  both  the  wings  of  the 
left  side  are  truly  female;  but  on  the  opposite  side  the  posterior  portion 
of  the  fore  wing  from  the  first  discoidal  veinlet  to  the  mner  maigin  on 
the  upperside  only,  and  the  anterior  portion  of  the  hind  wing  from  the 
costal  margin  to  the  second  branch  of  the  subcostal  on  both  sides,  ex- 
hibit the  masculine  livery,  not  unmingled  with  female  characters  {canf. 
Westwood  in  Thes.  Ent.  Oxon.  p.  187). 

t  The  two  Sikkim  specimens  have  the  tooth  less  developed  and  the 
discal  markings  of  the  nind  wings  exactly  like  those  of  tiie  other  form 
(P.  PM*x). 
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aexaal  differentiation;  another  (P.  Mahadeva)  in  which,  while 
agreeing  in  stmcture,  they  differ  to  a  considerahle  extent  in  mark- 
ings and  oolonr,  and  the  secondary  sexual  characters  of  the  male 
are  much  more  pronounced;  another  (P,  Castor)  in  which  they 
differ  from  one  another  to  such  a  remarkable  extent,  that  no 
less  an  authority  than  Prof.  Westwood  originally  described  them 
under  different  names,  and  still  maintains  their  distinctness,  and 
Mr.  Wallace*  placed  them  in  different  groups  of  the  genus — the 
nude  having  acquired  the  most  pronounced  secondary  sexual  cha- 
racters (including  rudimentary  tails),  which  haye  been  partially 
transmitted  to  some  females  but  not  to  others,  and  the  two  forms 
of  female  having  retained,  one  of  them  the  form  of  wings,  and  both 
the  general  style  of  colouring,  characteristic  of  both  sexes  in  the 
first-named  species;  and,  finally,  others  {P.  HelenuSy  P.  Chaon^  &c.) 
in  which  the  male  has  perfectly  transmitted  to  the  opposite  sex  all 
the  secondary  sexual  characters  (including  the  long  tails)  that  he 
had  acquired,  the  female  only  differing  from  him  in  such  trifling 
pobts  as  the  lighter  coloration  of  the  outer  half  of  both  wings  and 
the  dingier  shade  of  the  upper  surface  generally. 

From  these  and  other  facts,  we  are,  I  think,  entitled  to  infer  the 
probable  descent  of  all  the  members  of  this  group  from  an  ancestor 
with  tailless,  rounded  wings  in  both  sexes,  closely  resembling  P. 
Dravidarum^  but  with  diffused  discal  markings  in  the  hind  wings, 
and  probably  also  in  the  fore  wings — the  conspicuous  wing-blotches 
of  P.  Helenus,  P.  Castor,  &c.  having  apparently  resulted  from  the 
concentration,  so  to  speak,  of  such  diffused  colouring  in  the  direction 
of  the  breadth  of  the  wing,  just  as  have  the  discal  bands  of  short 
spots  in  P.  Dravidarum  and  P.  Mahadeva  from  a  similar  process  of 
modification  in  the  opposite  direction. 

If  his  conclusions  are  correctly  reported.  Prof.  Westwood's  draw- 
ings must  represent  a  species  different  from  either  of  those  alluded 
to  herein ;  and  I  look  forward  with  much  interest  to  the  appearance 
of  his  paper. — Proc.  As.  Sac,  Beng.  1880,  No.  3. 


On  a  highly  organized  Reptile  from  the  Permian  Formation, 
By  M.  A.  GAUDRr. 

M.  Eoche,  director  of  the  Ironworks  of  Igornay,  to  whom  we  are 
already  indebted  for  several  discoveries  of  curious  fossils,,  has  just 
found,  in  the  Permian,  a  new  genus  of  reptile,  which  he  has  pre- 
sented to  the  Museum  of  Paris.  The  Igornay  animal  is  the  most 
perfect  of  those  which  have  hitherto  been  met  with  in  the  Pri- 
mary formations  of  France.  I  propose  to  name  it  Stereorachis 
dominans. 

In  Stereorachis  the  vertebroe  present  a  striking  contrast  to  those 
of  the  reptiles  of  the  same  deposits.     While  in  Actinodon  and 

•  In  his  well-known  memoir  "  On  the  Phenomena  of  Variation  and 
Geographical  Distribution  as  illustrated  by  the  Papilionidae  of  the 
Malayan  Region,'*  in  Trans.  Linn.  Soc.  Lona.  rol.  xxv.  pp.  38,  34. 
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Euehyroiourus  the  centra  are  oomposed  of  a  median  part,  or  Lypo^ 
oentrum,  and  two  pleorocentra  not  soldered  together,  in  Stefeorackit 
the  oentra  are  in  a  single  piece,  which  adheres  to  the  nenral  ardi ; 
the  yertehral  colmnn  has  therefore  acquired  much  more  solidity, 
which  has  led  me  to  invent  the  name  SUreorachis.  It  must,  how- 
ever, be  noted  that  the  oentra  of  the  vertebr»  were  stiU  extremely 
hollow ;  their  anterior  and  posterior  faces  were  so  concave  that  they 
formed  two  cones  united  end  to  end ;  I  would  not  even  assert  that 
there  was  not  a  perforation  establishing  the  continuity  of  ihe 
notochord*  This  is  a  condition  analogous  to  that  of  many 
fishes. 

The  new  genus  found  by  M.  Roche  presented,  another  mark  of 
superiority  over  the  Beptiles  that  lived  with  it.  Its  humerus  had  a 
neuro-arterial  canal  in  its  distal  part.  I  had  already  called  atten- 
tion, in  JEuchyrosauruSy  to  the  rudiments  of  the  arch  indicating  a 
tendency  to  the  formation  of  this  canal ;  in  Stere&rachis  the  forma- 
tion was  completed.  When  we  find  that,  besides  the  neuro-arterial 
canal,  the  humerus  had  its  epitrochlea  and  its  epicondyle  widened 
as  in  those  animals  in  which  the  supinator  and  pronator  muscles, 
or  the  extensor  and  fiexor  muscles,  are  greatly  developed,  we  are  led 
to  think  that  the  old  quadruped  of  Igomay  had  arms  more  perf  ec- 
tionated  than  those  of  existing  reptiles. 

Stereorachis  must  have  been  a  carnivorous  animal  of  considerable 
size ;  one  of  its  mandibles,  although  a  little  broken,  measures  18 
centims.  The  upper  and  lower  jaws  are  armed  with  conical  teeth, 
deeply  immersed  in  the  sockets ;  their  section  is  nearly  circular ; 
they  are  smooth  externally,  with  a  radiate  structure  in  the  interior ; 
the  front  ones  are  stronger  than  the  rest ;  an  inferior  tooth  has  a 
crown  32  millims.  high ;  a  superior  tooth,  the  point  of  which  un- 
fortunately is  broken,  must  have  been  at  least  40  millims.  There 
is  an  entostemum  which  recalls  that  of  the  Labyrinthodonts  ;  it  is 
very  broad  in  its  anterior  third,  and  narrowed  behind ;  its  length 
is  15  centims.  Beside  it  there  is  a  large  nearly  quadrilateral  bony 
plate,  14  centims.  long  and  5  centims.  broad ;  I  suppose  this  to  be 
the  homologue  of  the  coracoid  and  scapula.  There  is  abo  a  curved 
bone  which  I  believe  to  be  the  homologue  of  the  great  bone  io  fishes 
regarded  by  Mr.  Kitchen  Parker  as  a  clavicle  (epistemum  of  the 
Qanocephalous  reptiles).  I  must  also  notice  long  arched  ribs, 
formed  of  two  pieces  united  end  to  end ;  a  large  coproHte ;  bones  of 
the  head  with  a  rugose  surface ;  and  hard,  brilliant,  very  fine,  long, 
aciculate  scales,  as  in  Arehegosaurus  and  Actinodon. 

In  some  respects  Stereorachis  shows  affinities  with  the  Gano- 
cephala  and  Labyrinthodonts.  In  other  respects  it  shows  tenden- 
cies towards  certain  genera  of  the  Permian  of  Eussia  and  the  Trias 
of  South  Africa,  upon  which  Prof.  Bichard  Owen  has  made  admi- 
rable investigations,  and  for  which  he  has  proposed  the  name  of 
Theriodonts.  Perhaps  it  still  more  nearly  approaches  some  North- 
American  animals,  such  as  Empedodes^  Cl^sychrcpg,  and  Dvmetro- 
don^  ranged  by  Prof.  Cope  in  his  group  of  Pelycosauria ;  but  at 
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present  I  know  no  genns  with  wMoh  it  conld  be  identified.  It  is 
a  corionB  thing  to  find  snch  nomeroos  and  Taried  reptiles  in  the 
Primary  formations,  which  for  a  long  time  seemed  to  palasontolo- 
gists  to  be  almost  destitute  of  them.  The  discovery  in  the  Permian 
of  a  highly  organized  reptile  like  Sierearaehis,  or  those  lately 
indicated  in  North  America  by  Prof.  Cope,  leads  us  to  expect  others ; 
these  animals  are  so  far  from  the  initial  state  of  reptiles  to  lead  us 
to  suppose  that  before  them  there  were  many  generations  of  ances- 
tors, and  that  some  day,  no  doubt,  we  shall  meet  with  their  remains 
eren  in  the  Devonian. — Comptes  Eendus^  Oct.  18, 1880,  p.  669. 

A  new  OewUs  of  Rodents  from  Algeria. 

M.  Ferdinand  Lataste  has  recently  described  a  remarkable  Rodent, 
which  he  obtained  in  the  Algerian  Sahara,  as  the  type  of  a  new 
genns  of  Muridse,  which  he  names  Paehyuromys,  It  belongs  to  the 
subfamily  GerbOlinsB ;  and  its  most  striking  external  character  is  its 
tail,  which  is  short,  daviform,  greatly  swollen,  and  apparently 
naked,  its  minute  annulations  and  fine  white  hairs  not  concealing 
the  rosy  tint  of  the  skin  in  the  living  animal.  Still  more  remarkable 
is  ihe  structure  of  its  skull,  in  which  the  auditory  bullae  are  so 
greatly  developed  behind  that  they  are  only  separated  by  a  groove, 
about  5  millims.  in  depth,  at  the  bottom  of  which  lies  the  foramen 
magnum.  Mr.  Alston  informs  M.  Lataste  that  snch  a  development 
of  the  buUfe,  both  in  their  tympanic  and  more  especially  in  their 
mastoid  portions,  is  not  met  with  in  any  genus  of  Mnridae  with  which 
he  is  acquainted,  and  that  a  parallel  can  only  be  found  in  the  Geo- 
myidse,  in  the  North-American  genus  Dipodomys, 

Fad^furomys  Duprasi,  of  which  M.  Lataste  possesses  several 
living  specimens,  is  a  small  animal,  measuring  about  100  millims. 
in  length  of  head  and  body,  and  40  millims.  in  that  of  the  tail ; 
the  upper  parts  are  fawn-colour,  the  lower  pure  white.  Its  dis- 
coverer promises  a  more  detailed  description,  with  figures  of  the 
animal  and  its  skull  and  observations  on  its  habits. — '  La  Natwra- 
lisu,'  u.  pp.  313-316  (Nov.  16, 1880). 


Besearehes  on  the  Comparative  Anatomy  of  the  Nervous  System  in 
the  different  Orders  of  the  Glass  of  Insects,     By  M.  E.  Bbahdt. 

In  1879  I  had  the  honour  of  bringing  before  the  Academy  my 
investigations  npon  the  nervous  system  of  insects*.  The  present 
note  contains  the  principal  results  of  my  comparative  researches 
upon  the  nervous  system  in  the  different  orders  of  the  class  Insecta. 

The  nervous  system  of  the  Coleoptera  has  been  studied  in  a  great 
many  representatives  of  Various  families  by  M.  E.  Blanchardf. 
Tins  naturalist  is  the  only  one  who  has  studied  it  as  a  whole ;  and 

•  Comptes  Rendus,  tome  Ixxxix.  pp.  475-477. 
t  Ann.  Sci.  Nat.  3*  s^r.  tome  v.  (1846). 
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his  profound  inyeetigations  enriched  science  with  most  important 
facts,  now  well  known  in  the  scientific  world.  My  investigations 
npon  the  nervous  system  of  the  Coleoptera  were  made  uppn  235 
species  in  the  perfect  state,  and  upon  36  species  in  the  state  of  larvs. 
The  following  are  the  conclosions: — 1.  Some  Coleoptera  (Rhizo^ 
trogus  iolttUialk)  have  the  suhoesophageal  ganglion  confounded  with 
the  thoracic  ganglion.  The  cerehroid  ganglia  always  have  convolu- 
tions. 2.  There  are  from  one  to  three  thoracic  ganglia ;  if  there 
are  two  or  three,  it  is  only  the  last  that  is  composite.  3.  The 
numher  of  ahdominal  ganglia  is  very  variahle,  from  one  to 
eight;  sometimes  there  are  no  separate  ahdominal  ganglia,  hut 
they  are  confounded  with  the  thoracig  part  (CurculionidflB,  La- 
meUicomia);  sometimes  the  males  have  more  separate  ganglia 
than  the  females  of  the  same  species  (in  Dictyoptenu  sanguineus  the 
male  has  eight  and  the  female  seven). 

.  My  principal  results  on  the  nervous  system  of  the  Hymenoptera 
were  published  in  1875  *. 

The  nervous  system  of  the  Lepidoptera  had  been  very  little 
studiedf*  I  have  examined  it  in  118  adult  species,  and  in  48  species 
in  the  caterpillar  state.  1.  All  Lepidoptera  have  two  cephalic 
ganglia ;  the  supraoesophageal  ganglion  is  furnished  with  convolu- 
tions. 2.  In  most  cases  there  are  two  distinct  thoracic  ganglionic 
masses  (Bhop^locera,  Crepuscularia,  and  most  of  the  other  groups)  ; 
the  first  b  simple,  while  the  second  is  composite.  Some  have  ^eir 
thoracic  ganglia  sometimes  very  dose  together  {Cossus  ligniperda^ 
Pygcera  bueephala),  sometimes  distant  (Zygcena,  Sesia^  ffeptaltis)  ; 
an  intermediate  form  also  occurs  (Orgyia^  Notodonta,  &c.),  which 
possesses  two  thoracic  ganglia,  the  second  having  a  strongly-marked 
constriction.  3.  There  are  always  four  abdominal  ganglia  ;  Hepi^ 
alus  humuli  alone  presents  five. 

The  nervous  system  of  the  Diptera  was  studied  in  several  families 
by  M.  L^n  Dufour^ ;  but  in  most  cases  his  descriptions  are  incor- 
rect. My  investigations  on  the  nervous  system  of  the  Biptera  were 
made  upon  sixty-five  adult  species  and  twenty-nine  species  of  larvae  §. 
1.  The  Diptera  have  always  two  cephalic  ganglia,  well  separated 
from  each  other  by  short  commissures ;  and  the  supraoesophageal 
ganglion  always  has  convolutions.  2.  There  is  sometimes  a  single 
thoracic  ganglion  (Muscidse,  Conopsidae,  Syrphidse,  Stratiomydse), 
sometimes  two  (Therevidse,  Dolichopodidse,  Xylophagidse,  Bibio- 
nidae) ;  some  have  three  thoracic  ganglia  (Eungicolse,  Culicifonnia, 
Pulidda).    When  there  are  two  thoracic  ganglia,  both  are  compo- 

*  Comptes  Rendus,  tome  Ixxziii.  pp.  612-614 

t  M.  JAon  Bofour  is  the  only  naturalist  who  has  investigated  repre- 
sentatives of  the  different  families  (Comptes  Rendus,  tome  zzziv.)* 

{  '  Recherches  anatomiques  et  pnysiologiques  sur  les  Dipt^res.' 

I  The  principal  results  of  my  researches  upon  the  nervous  system  of 
the  Diptera  were  read  in  October  1877  before  the  Russian  Entomological 
Society.  ' 
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site ;  if  there  are  three,  it  is  the  last  alone  that  is  composite. 
3.  The  number  of  abdominal  ganglia  varies  from  one  to  eight;  and 
the  Mnscidae  Calypterss  have  no  separated  abdominal  ganglia,  these 
being  confounded  with  the  central  nervous  part  in  the  thorax. 
Sometimes  the  number  of  abdominal  ganglia  varies  in  the  same 
species,  according  to  the  sex :  according  to  Landois,  PuUx  cants  has 
eight  and  seven ;  according  to  my  own  researches  this  is  the  case 
also  in  P.  feUs  and  P.  irritans.  I  have  also  found  that  in  the  male 
LepHs  the  last  ganglion  has  a  constriction,  whilst  in  the  female  it  is 
compact.  4.  The  Diptera  have  a  frontal  ganglion  and  two  pairs  of 
small  pharyngeal  ganglia  ;  but  they  have  not  the  abdominal  part  of 
the  sympathetic  system  distinct. 

The  nervous  system  of  the  Hemiptera  has  been  very  little  investi- 
gated, and  comparative  studies  are  wanting.  My  researches  on  the 
nervous    system    of  the  Hemiptera    extend   to    seventy    species. 

1.  Some  Hemiptera  have  no  separate  suboesophageal  ganglion,  the 
latter  being  amalgamated  with  the  medullary  part  of  the  thorax. 

2.  In  some  {PseudopJianus)  it  is  separate,  and  placed,  not  in  the 
head,  but  in  the  thorax.  The  convolutions  of  the  cerebroid  lobes  are 
never  wanting.  3.  In  some  Hemiptera  which  have  two  ganglia  in 
the  thorax,  the  first  results  from  the  fusion  of  the  first  thoracic  gan- 
glion with  the  suboesophageal  ganglion.  4.  The  number  of  thoracic 
ganglia  varies  from  one  to  three :  thus  Hydrometra^  Acanthia^  and 
Nepa  have  one ;  two  occur  in  Pentatoma^  Lygceus^  &c. ;  there  are 
three  thoracic  ganglia  in  Pediadus,  but,  having  no  commissures, 
they  are  in  contact  Notoneeta  presents  an  intermediate  form, 
having  only  a  single  true  thoracic  ganglion,  which,  however,  pos- 
sesses a  very  strongly-marked  constriction*  5.  The  Hemiptera 
never  have  separated  abdominal  gangHa,  they  being  amalgamated 
with  liie  thoracic  part  of  the  nervous  system. — Comptes  Bendus^ 
December  6,  1880,  pp.  935-937. 

Habits  of  a  Pish  of  the  Family  Siluridse  (CaUichthyB  flasciatus.  Cut;.). 
By  M.  Gaebofnieb. 

I  have  in  my  possession  several  individuals  of  the  species  called 
CaUuMhys  fasciatus,  Guv.,  coming  from  the  river  Plate.  This 
species  is  characterized  by  two  barbels  at  each  angle  of  the  upper 
lip,  two  rows  of  broad  and  strong  scaly  plates,  which  cover  the  flanks 
and  intercept  the  lateral  line,  and  two  dorsal  fins,  of  which  the 
second  (adipose)  is  furnished  like  the  first  with  an  osseous  ray. 
These  fishes,  as  I  have  ascertained,  come  frequently  to  take  in  a 
provision  of  air  at  the  surface  of  the  water ;  but  their  most  inter- 
esting peculiarity  consists  in  their  mode  of  copulation  and  repro- 
duction. 

At  the  moment  of  fecundation  the  female  brings  together  her 
ventral  fins,  after  the  fashion  of  two  open  fans  united  by  their 
edges,  and  tiius  forms  a  sort  of  cui-de-sae^  at  the  bottom  of  which 

Ann.  &  Mag.  N.  Hist.  Ser.  5.  VoU  vii.  6 
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the  aperture  of  ihe  ovaries  opens.  The  fecundating  elements  of  the 
male  are  imprisoned  in  this  sort  of  membranous  sac  ;  and  when,  a 
few  moments  afterwards,  the  eggs  arrive  in  the  same  place,  they 
will  find  themselves  bathed  in  a  liquid  very  rich  in  spermato- 
zoids. 

Each  laying  consists  of  five  or  six  eggs,  which  the  female  retains 
for  a  few  minutes  in  the  pouch  above  described  ;  then  she  quits  the 
bottom  to  go  in  search  of  a  favourable  spot  for  their  evolution.  Her 
choice  leads  her  in  preference  to  a  well-illuminated  part,  such  as 
the  glass  wall  of  the  aquarium,  or  a  stone  that  emerges  from  the 
water ;  with  her  mouth  she  cleans  a  place  situated  at  least  10-15 
centims.  below  the  level  of  the  water,  then,  applying  her  abdomen 
to  this  place,  she  opens  her  sac  and  attaches  the  eggs,  which  adhere 
by  means  of  the  viscosity  with  which  they  are  endued. 

All  the  eggs  being  deposited,  contact  with  the  male  recommences ; 
and  the  ovipositions  thus  foUow  one  another  forty  or  fifty  times  in 
the  course  of  the  day.  I  estimate  the  total  number  of  eggs  emitted 
at  about  two  hundred  and  fifty*. 

At  the  moment  of  deposition  the  eggs,  arranged  in  groups  of 
from  three  to  five,  are  of  a  milky  white,  and  but  slightly  transpa- 
rent ;  they  afterwards  become  yellowish,  and  at  the  moment  of  ex- 
clusion, t.  «.  from  the  eighth  to  the  tenth  day  of  incubation,  they 
become  blackish :  this  coloration  is  due  to  the  pigment  spots  which 
cover  the  body  of  the  embryo. 

At  the  moment  of  its  birth  the  embryo  is  globular.  At  first  one 
can  only  distinguish  the  four  barbels ;  the  umbilical  vesicle,  which 
is  semitransparent,  is  not  very  voluminous ;  the  embryo  holds  itself 
in  the  normal  position,  and  not  lying  upon  its  side,  like  most  embryos 
of  other  fishes.  Speedily  the  tail  and  the  other  fins  appear.  These 
latter  developments  last  on  the  average  three  days,  during  which 
time  these  fishes  lead  an  independent  and  isolated  life.  When  this 
period  is  past,  t.  e.  from  twelve  to  thirteen  days  after  deposition,  all 
these  young  fishes  collect  together  and  move  about  the  bottom  of  the 
aquarium. 

The  growth  of  this  fish  is  not  very  rapid ;  it  does  not  become 
adult  until  two  years  after  its  birth. 

An  interesting  fact  is  the  change  of  the  period  of  reproduction 
presented  by  our  CaUichthys.  At  La  Plata  it  is  in  the  months  of 
October  and  November  that  it  breeds.  After  arriving  in  Europe 
it  passed  a  year  without  producing  young.  In  1878  oviposition 
took  place  in  August  and  September.  The  produce  of  this  genera- 
tion oviposited  this  year  in  the  month  of  June.  Evidently  there 
has  been  an  adaptation  to  our  climate,  the  temperatures  of  which 
are  the  reverse  of  those  of  South  America. — Comptes  Rendus,  Dec.  6, 
1880,  p.  940. 

*  The  layings  observed  by  me  always  commenced  between  9  and  10 
o'clock  AM.f  and  terminated  about  2  p.m. 
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On  a  iiew  Farm  of  Vesicular  Worm  with  Exogenous  Budding. 
By  M.  A.  VnxoT. 

The  curious  larva  of  a  Taeniid,  which  I  now  propose  to  make  known 
under  the  name  of  Urocystis  proUfera* ,  is,  like  the  Staphylocystest,  a 
parasite  of  Olomeris  UinbcUus;'  but  it  presents  the  peculiarity  that  it 
Hves  in  the  same  host  in  various  degrees  of  development — namely,  in 
the  vesicular  state  properly  so  called,  free  in  the  visceral  cavity,  and 
in  the  state  of  scolex,  encysted  in  the  adipose  body. 

Urocystis  'prcHifera^  in  the  vesicular  state  properly  so  called,  pre- 
sents for  our  consideration  three  very  distinct  parts — a  head,  a  body, 
and  a  caudal  vesicle.  These  three  parts,  which  are  in  perfect  con- 
tinuity of  tissue,  are  invaginated  one  within  the  other,  the  head  in 
the  body,  and  the  body  in  the  caudal  vesicle. 

The  head  is  oval,  more  or  less  inflated  laterally,  truncate  in  front, 
and  narrowed  behind.  It  bears  four  sucking-disks  and  a  very  long 
rostellum.  The  latter  deserves  to  be  described  in  detail.  It  is 
invaginated  in  the  head  by  its  posterior  extremity,  and  upon  itself 
by  its  anterior  extremity.  Erom  this  it  results  that  the  head  of  the 
worm  terminates  by  a  sort  of  funnel  of  invagination,  having  perfectly 
the  aspect  of  a  frontal  sucking-cup.  The  inner  wall  of  this  infun- 
dibulum  presents  numerous  transverse  folds,  formed  by  the  contrac- 
tion of  the  elastic  fibres  of  which  it  consists,  and  is  armed  with  a 
circlet  of  hooks  so  small  that  it  is  impossible  to  count  them.  These 
hooks  are  packed  very  closely  together  ;  and  to  distinguish  them  it  is 
necessary  to  employ  a  magniiying-power  of  600-900  diameters ;  with 
lower  powers  we  only  see  a  chitinous  ring  of  a  brilliant  yellow  colour. 

The  body  {receptacuLum  capitis)  is  united  by  the  neck  to  the  pos- 
terior part  of  the  head.  It  is  formed  by  a  very  delicate  membrane, 
so  closely  pressed  against  the  inner  wall  of  the  caudal  vesicle  that  it 
id  difficult  to  distinguish  it  therefrom.  We  only  remark  beneath 
the  neck  a  sort  of  pad,  formed  of  embryonic  cells,  like  the  paren- 
chyma of  the  head.  The  peduncle  which  unites  the  body  to  the 
caudal  veeide  can  only  be  detected  with  difficulty,  in  consequence 
of  the  transparency  and  contractility  of  the  tissues  and  the  narrow- 
ness of  the  orifice  of  invagination. 

The  caudal  vesicle  is  oval,  slightly  acuminate  in  front,  obtuse 
posteriorly.  It  is  formed,  as  usual,  of  anatomical  elements  of  two 
kinds — an  outer  layer  of  interlaced  elastic  fibres,  and  an  inner  layer  of 
connective  tissue.  Its  contractility,  which  is  very  marked,  enables 
the  animal  to  move  in  all  directions.  The  scolex  occupies  only  two 
thirds  of  its  cavity ;  and  there  is  in  the  posterior  region  a  very  con- 
siderable vacancy. 

The  dimensions  of  the  different  parts  of  the  worm  are  as  follows: — 
hooks  O'OOl  mOlim. ;  diameter  of  the  trunk  in  the  invaginated  state 
0*03  ;  diameter  of  the  sucking-disks  0*02 ;  length  of  the  scolex  in 
^e  invaginated  state  0*07 ;  length  of  the  caudal  vesicle  0*09 ;  breadth 

•  Incorrectly  called  Urocystis  prolifer  by  M.  Villot. 
t  See  '  Annals,'  fler.  6,  vol.  i.  p.  268. 


Digiti 


ized  by  Google 


76  Miscellaneous. 

of  the  caudal  vesicle  0*06.  From  these  measurements  one  may  judge 
of  the  minuteness  of  our  parasite,  and  the  difficulties  presented  by  its 
study.  Its  bulk  does  not  exceed  that  of  an  Infiisorian ;  and  it  is 
evident  that  it  would  escape  the  researches  of  any  observer  who 
does  not  avail  himself  of  the  lens  and  the  microscope. 

As  indicated  by  its  name,  Uroeystis  prolifera  is  essentially  charac- 
terized by  its  mode  of  multipHcation.  Its  buds  are  successively 
developed,  and  become  detached  as  soon  as  they  have  arrived  at 
maturity.  Thus  its  colonies  are  usually  composed  only  of  two  indi- 
viduals placed  one  behind  the  other — a  completely-developed  vesicle 
in  front,  and  a  bud  in  the  form  of  a  caudal  appendage.  The  bud  is 
represented  at  first  only  by  a  small  spherical  vesicle  containing 
cellular  elements  in  course  of  proliferation:  It  is  sessile,  and  in 
continuity  of  tissue  by  its  anterior  extremity  with  the  individual 
that  preceded  it  (perfect  vesicle  or  bud) ;  but  during  development 
it  acquires  an  ovd  form,  and  tends  gradually  to  become  isolated. 
At  the  moment  when  the  first  traces  of  the  scolex  make  their  ap- 
pearance the  two  individuals  are  no  longer  united  to  each  other 
except  by  a  thin  cord.  When  it  becomes  detached,  the  vesicular 
bud  has  acquired  its  fuU  development,  and  contains  a  perfectly- 
formed  scolex.  The  latter  speedily  frees  itself  from  its  caudal 
vesicle  to  go  and  encyst  itself  in  the  adipose  body  of  its  host ;  but 
the  scolex,  while  abandoning  its  caudal  vesicle,  remains  encysted  in 
its  receptaculum  capitis  and  does  not  evaginate  its  trunk.  The 
escape  of  the  scolex  may  be  effected  either  by  degenerescence  of  the 
caudal  vesicle  or  by  rupture  of  the  pedicle  which  attaches  the  scolex 
to  the  vesicle.  The  latter  mode,  which  I  have  frequently  observed, 
appears  to  me  the  more  natural. 

The  scolex,  in  becoming  encysted  in  the  adipose  body  of  its  host, 
does  not  undei^  any  great  modification.  There  is  nothing  more 
than  a  change  of  external  form  and  a  thickening  of  the  integuments. 
It  becomes  spherical ;  and  the  embryonic  elements  which  constitute 
tiie  wall  of  the  receptaculum  capitis  pass  to  the  state  of  elastic  fibres, 
to  replace  the  caudal  vesicle  as  a  protective  organ. 

No  doubt,  independently  of  its  habitat,  Urocystis  prolifera  has 
many  relations  to  Staphylocystis ;  but  it  differs  from  the  latter 
by  important  characters  which  fully  justify  the  establishment  of  a 
genus.  In  Staphylocystis  the  individuals  which  constitute  the  colony 
are  developed  simultaneously,  and  do  not  separate  from  each  other 
at  maturity.  The  scolex  does  not  issue  from  the  caudal  vesicle, 
and  has  not  its  trunk  invaginated  upon  itself. 

The  other  states  of  this  new  form  of  worm  are  unknown  to  me, 
and  probably  have  not  yet  been  described ;  but  we  know  now  that 
the  scolex  which  must  figure  at  the  head  of  the  strobile  possesses  a 
long  trunk  and  a  simple  circlet  of  very  small  hooks.  Am  to  the 
definitive  host,  whether  mammal  or  bird,  it  certainly  belongs  to 
the  Alpine  fauna.  The  Glomeris  which  furnished  me  with  Urocystis 
prolifera  was  captured  in  the  woods  of  the  Grande-Chartreuse. — 
Comptes  Bendus,  December  6,  1880,  p.  938. 
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IX. — History  and  Classtfication  of  the  known  Species  of 
Spongilla.    By  M.  J.  Carter,  F.R.S.  &c. 

[Hates  V.  &  VL] 

The  freshwater  sponge  has  been  known  from  a  veiy  early 

r'od,  dthoogh  perhaps  onlj  first  pnbliclj  noticed  in  1696^ 
Leonard  rlakenet,  in  the  following  way,  viz.  "  Spongia 
floviatilis  anfractuosa  perfragilis  ramosissima  "  (apud  Pallas, 
No.  4*).    Linnsens,  in  1745  (No.  2),  described  two  species 

*  PublioatiQiis  to  which  reference  is  made  in  the  following  communi- 
eataon: — 

1. — ^1606.  Flvkbnbt,  Lbonabd.    ^Brit.  Bot.)     Almagestum,  p.  356, 
tab.  112.  f.  S,  *'  Spongia  fluviatilis  anfractuosa  peifragilis  ramo- 


2. — 1745.  LiNNiBus.    Flora  Suedca,  Spec.  Fi.,  ed.  1,  sp.  11.  Spongia 

Jkniatili$ ;  ib.  sp.  10.  Spongia  laetutris, 
8. — 1768.  LiNNjnTS.    Sjstema  Natane,  ed.  x. 
4. — 1766.  Pallas.    Elench.  Zoophjtomm.  l^9ongiaJlymatili$,'No.2Slf 

p.  884. 
0. — 1816.  LAiCAXtCK.    Ajiim.  sans  VertdbreSy  t.  iL  p.  08. 
6. — 1826.  Gbant.  Robbbt.     *<  On  the  Stnictore  and  Nature  of  the 

SbongiUa  /riabUis,'*  Edin.  PhiL  Joum.  vol.  xiv.  p.  270. 
7. — ^1836.  Gbbvais,  P.     "Lea   fiponges  d'eau  douce,"    Ann.  des  Sc. 

Naturelles,  n.  s.  t.  iv.  p.  254. 
8. — 1839.  Mbybn,  F.  J.  F.     "  Beitrage  zur  nahem  Eenntniss  unseres 

Siisswaseerschwammee/'  Miiller^  Archiy,  1839,  S.  83,  apud  Lieber- 

Ann.  cfe  Mag.  N.  Hist.  Ser.  6.  Vol  viL  7 
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under  the  names  respectively  of  "  Spongia  lacustria  '*  and 
^^  8.  Jluviatilis^^  (apud  Pallas),  observing  in  his  *  Systema 
Naturae'  of  1766,  ed.  xii.  p.  1299,  that "  Antumnali  tempore  in 
hujos  poris  sparsis  globulos  csermescentes  magnitudine  semi- 
num  thymi&c.  observavit  C.  Blom,  M.D. ; "  so  thatLinnseus 
then  was  not  only  acquainted  with  the  existence  of  the  fresh- 
water sponge,  but  also  with  the  presence  of  the  little  globular 
bodies  (globuli)  in  it,  to  which  our  attention  will  be  more 
particularly  given  by-and-by,  under  the  term  of  *^  statoblasts ; " 
while  Pallas,  also,  in  1766,  in  his  diagnosis  of  "  Spongilla 
fiuviatilis^^  stated,  "Massse  interdum  aut  crustae  informes 
in  stagnantibus  aquis ;  in  fluentis  forma  ramosissima  "  (No,  4, 
p.  384).  Thus  the  two  species  of  the  present  day  were  fore- 
shadowed both  in  character  and  nomenclature. 

Subsequently  much  was  written  on  the  subject  by  various 
authors,  and  the  name  "  Spongia  "  more  than  once  changed 
(see  "  Literature  "  apud  Johnston,  No  10) ;  but  that  of"  Spon- 

kiihn  (No.  14,  p.  7) ;  Microscopic  Journ.  vol.  i.  p.  42, 1841  (No.  10, 

p.    154);    Valentines    *  Repertorium/    1840    (No.    21,    vol.    iL 

p.  341). 
0.— 1840.  HoGO,  J.    *'  Observations  on  the  SpongiUaflwnatiUs,*^  Linn. 

Soc.  Trans,  vol.  xviii.  pt.  8. 
10.-1842.  Johnston,  G.     History  of  British  Spcmgee  &c.  SbonaiOa, 

pp.  149-16a 
11. — 1848.  Gabteb,  H.  J.     "Notes  on   the  Species,    Structure,  and 

Animali^  of  the  Freshwater  Sponges  in  tne  Island  of  Bombay/' 

Ann.  &  Mag.  Nat.  Hist.  ser.  2,  vol.  i.  p.  803. 
12.— 1849.  Cabtbb,  H.  J.     <<A  Descriptive  Account  of  the  Fiesh- 

water  Spong^  in  tbe  Island  of  Bombay,  with  Observations  on 

their  Structure  and  Development,'*  ibid.  voL  iv.  p.  81,  pis.  iii.,  It., 

and  V. 
18.— 1854.  Cabtbb,  H.  J.     "  Zoosperms  in  SpongUla,"  ibid.  yoL   xIt. 

•p.  884,  pL  xi. 
14.— 1856.  LibbbbkOhn,  N.    ''Beitrage  sur  Entwickelungsgeschichte 

der  SpongiUen,''   Archiv  f.  Anat.  u.  Physiologic,  Heft  i.  u.  ii. 

pp.  1-19  (Jan.). 
16.— 1866.  LiebebzChn,  N.    "  Beitrage  "  &c  (Nachtrag),  ibid.  Heft  iv. 

pp.  399-414,  Taf.  xv.  (May), 
la— 1866.  LiBBBBKtHN,  N.     Id.  ibid.  Hcft  V.  pp.  496-514  Ta^  xviii. 

figs.  8,  9. 
17.-1867.  Cabtbb,  H.  J.    '*  On  the  Ultimate  Structure  of  ISpongUla 
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?i7/a,"  instituted  for  the  genus  by  Lamarck  in  1816  (No.  6), 
as  taken  precedence  of  ail  the  rest,  whereby  we  now  have 
SpangiUa  Jluviatilis  and  8.  lacustris. 

It  was  not,  however,  until  the  improvements  of  the  micro- 
scope ushered  in  an  era  of  minuter  observation  that  Spongilla 
was  more  particularlv  examined,  when  Dr.  Grant  (my  kind 
friend  and  able  teacher)  published  his  "  Observations "  in 
1826  (No.  6).  After  this,  Meyen,  in  1839,  pointed  out  that 
the  crust  of  the  sphaerula  or  seed-like  body  (statoblast)  was 
composed  of  vertically'*  placed  spicula  1 -250th  to  1 -200th  of 
a  miilim.  broad,  at  whose  extremities,  near  the  circumference, 
more  or  less  toothed  little  disks  are  formed  (PL  VI.  fig. 
11,  a,  b)j  and  farther  that,  "  besides  the  larger  siliceous  spicula 
within  the  substance  of  the  sponge,  there  exist  more  delicate 
ones  of  l-16th  to  1-lOth  ot  a  miilim.  long,  having  upon 
their  surface  little  points  which  elongate  as  their  age  in- 
creases "  (apud  Johnston,  No.  |10,  p.  154,  footnote).     Here 
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evidently  the  minute  spicules  with  ^  toothed  little  disks  "  and 
*^  little  Doints "  respectively  belonged  to  SponaiUa  fluvi- 
aitlis  and  8.  lacustris.  Meyen  also  stated  that  the  seed-like 
bodies  or  sphsBrulsB  of  Spongilla  are  ^'  essentially  distinct 
from  the  sporangia  of  Algae,  and  are  similar  to  what  are  de- 
nominated the  winter-eggs  of  polypes  "  (No.  10,  Z.c),  which 
having  endeavoured  myself  to  illustrate  and  confirm  in  1859 
(No.  19),  I  finally  adopted  the  term  "  statoblast "  (No-  19. 

E.  340).  Lastly,  Mr.  John  Hogg,  in  1840,  demonstratea 
eyond  question  that  these  "  seed-like  bodies/'  or  statoblasts, 
germinated  in  water,  and  thus  reproduced  the  Spongilla 
(No.  9). 

In  1842,  Johnston  published  his  work  on  the  British 
Sponffes  (No.  10),  from  which  the  *  Monograph  on  the 
British  Spongiada '  of  Dr.  Bowerbank  is  chieflv  compiled ; 
and  in  Johnston's  work  an  epitome  of  all  that  had  been  made 
known  up  to  the  time  was  given^  not  only  of  Sponaillaj  but 
of  every  other  species  of  the  British  sponges  that  had  been 
noticed,  together  with  descriptions  and  illustrations  from 
actual  observation,  not  only  of  these  but  of  many  others  which 
he  added  to  them  ;  so  that  this  book  is  a  sine  qud  non  to  the 
student 

A  few  years  after  this,  brings  us  to  a  period  in  which,  be- 
sides the  reproduction  of  Spongilla  through  the  "  seed-like 
body,"  one  through  sexual  elements  was  also  sought  for  and  dis- 
covered. Thus,,  in  1856,  LieberkUhn  discovered  and  figured 
the  ovum  of  Spongilla^  together  with  the  spermatozoa  (Nos.  14, 
15,  and  16),  which,  as  regards  the  ovum.  Grant  had  done  in 
the  marine  sponges  in  1826  (Edin.  New  Phil.  Joum.  vol.  ii. 
p.  133,  pi.  li.  figs.  27-29),  and,  as  regards  the  spermato- 
zoa, F.  £.  Schulze  confirmed,  in  1878,  in  the  marine  species 
Halisarca  lobularis  (No.  29).  I  take  no  account  of  my  own 
observation  of  "  zoosperms  in  Spongilla  "  in  1854  (No.  13). 
although  the  absence  of  the  so-callea  '^  ear-like  appendages 
&C.  in  the  figures  of  them  &c.  now  seems  to  indicate  that 
^ey  were  sudi,  although  in  the  interval  I  have  doubted  this, 
because  the  fact  was  not  substantiated  after  the  satisfactory 
manner  in  which  it  was  subsequently  demonstrated  by  the 
safipacious  LieberkUhn. 

Thus,  then,  in  addition  to  the  "  seed-like  body  "  in  i^pon- 
gilla.  it  was  snown  that  the  freshwater  s{)onges  could  be  propa- 
gated by  elements  of  sexual  reproduction  like  those  of  the 
marine  spone^. 

Shortly  after  this,  my  own  observations  (Nos.  17  and  18), 
coupled  with  those  of  James-Clark  in  1867  (No.  23J,  esta- 
blished the  '^  animality  "  of  Spongillaj  together  with  the  form 
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of  the  animal  itself,  for  which,  in  1872, 1  proposed  the  name 
"  spongozoon  "  (*  Annals,'  vol.  x.  p.  45). 

Finailj  Lieberkuhn,  observing  what  had  been  pointed  out 
by  Meyen  in  1839,  viz.  that  the  seed-like  body  of  Spongilla 
was  partly  composed  of  "  little  toothed  "  amphidisks,  and  that 
besides  these  there  were  others  with  "  little  points  "  or  spines 
on  their  surface  ("  rauhen  etwas  gekrttmmten  "),  made  these 
the  distinctive  characters  of  Spongilla  fluviatilia  and  S.  lacus- 
tria  respectivel^r  (No.  16,  pp.  510,  511).  This  was  confirmed 
by  Bowerbank  in  1863  (JNo.  20,  p.  7,  pi.  xxxviii.  fig.  1,  ft,  c, 
and  p.  24,  ib.  fig.  14,  c);  and  good  representations  of  these 
sponges  were  given  by  him  in  1870  (No.  25,  pis.  lix.  and  Ix.) ; 
bat  unfortunately  the  amphidisk  or  birotulate  is  omitted  in  the 
former,  viz.  that  illustrfttinff  S.fiuviatilis.  Descriptions  of  the 
two  species,  as  well  as  illustrations  of  the  seed-like  bodies 
and  their  spicules  respectively,  were  also  published  by  Dr. 
Bowerbank  in  1866  (No.  21). 

Thus  the  two  species  of  Spongilla^  hitherto  doubtfully 
distin^ished  from  ignorance  of  these  more  decided  difierences,. 
were  nrmly  established. 

Having  premised  all  the  circumstances  connected  with  the 
histoiT  of  the  freshwater  sponge  {Spongilla)  that  are  neces- 
sary for  the  present  occasion,  we  fina  that  they  are  quite  as 
much  advanced  physiologically  as  those  of  the  marine  species  ; 
and  although  the  latter  must  ever  be  bv  far  the  most  numerous, 
from  the  great  extent  of  area  producing  them,  yet,  when  we 
remember  how  few  known  species  of  Spongilla  there  are  com- 
pared with  the  comparatively  large  area  of  freshwater  which 
they  may  be  inferred  to  inhabit,  while  the  localities  of  the 
area  in  which  they  have  been  found  are,  with  the  exception 
of  Europe,  "  few  and  far  between,"  and  as  yet  from  Africa 
none  at  all  have  been  described,  it  may  also  be  inferred  that 
hereafter  a  great  many  more  species  will  be  added  to  those 
with  which  we  are  at  present  acquainted,  while  the  latter  are 
already  su£Sciently  numerous  and  diversified  to  render  a 
classification  of  them  desirable  for  further  advancement. 

This  classification  should,  of  course,  be  based  on  some 
peculiar  and  persistent  characters  which  may  yet  admit  of 
modified  addition ;  and  as  we  have  seen  that  until  Meyen 
had  pointed  out  the  form  and  presence  of  spicules  in  the  seed- 
like Ibody,  no  reliable  distinction  existed  between  Spongilla 
fluviatilis  and  S,  lacustrisj  so  we  may  assume  that  this  may 
be  anticipated  throughout  the  family.  And  such  is  the  fact ; 
hence  the  classification  which  I  am  about  to  propose  will  be 
based  chiefly  on  the  spicules  of  the  statoblast. 
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Up  to  the  present  time  no  species  of  marine  sponge  has 
been  found  to  present  a  statoblast ;  while  those  of  the  fresh- 
water sponge,  although  specimens  are  often  without  any  (like 
the  mycelium  of  "ory  rot,"  Meruliue  lachrymans^  which 
may  destroy  the  woodwork  of  a  whole  mansion  without  putting 
forth  its  fructification  in  more  than  half  a  dozen  places),  might 
be  assumed  to  be  capable  of  producing  them  in  every  instance. 
So  here  we  possess  a  sharp  line  of  demarcation  between  the 
marine  and  freshwater  sponges;  for  I  have  examined  the 
^pe  specimen  (now  in  the  British  Museum)  supposed  bj  Dr. 
fiowerbank  to  show  the  existence  of  the  seed-like  body  m  his 
marine  genus  Diplodemia  (No.  25,  pi.  Ixx.  fig.  12  and  No.  21, 
vol.  i.  pi.  xxiii.  fig.  234,  and  vol.  li.  p.  357),  and  find  that 
this  is  nothing  more  than  an  insi^ificant  portion  of  egg- 
bearing  IsocUctya  adherent  to  the  valve  of  a  Pecten. 

As  already  stated,  Meyen  considered  the  "  seed-like  body  " 
of  Spongilla  to  be  equivalent  to  the  "  winter  egg  "  of  the 
polyp  (Polyzoa) ;  and,  as  before  stated,  I  have  endeavoured  to 
•confirm  this  view  by  parallel  description  and  illustration 
(No.  19)^5  while  Prof.  AUman  having  proposed  the  name 
"  statoblast  "  for  the  winter  egg  of  the  Iresh water  Polyzoa 
(Monograph,  Ray  Society,  1856),  must  be  my  reason  for 
calling  the  seed-like  body  the  "  statoblast  "  of  opongxUa. 

Describing  the  statoblast  generally,  it  may  be  said  to  be 
in  size  about  as  big  as  a  pin  s  head,  varying  in  this  respect, 
not  only  with  the  species  but  in  the  individual.  For  the 
most  part  it  can  be  seen  with  the  naked  eye,  and  there- 
fore does  not  difier  much  in  size  from  the  ova  and  embryos 
(swarmspores)  of  both  the  freshwater  and  marine  sponges. 
In  form  it  is  more  or  less  globular  or  elliptical  (PL  V.  figs.  1 
and  4),  and  of  a  whitish  colour  when  fully  developed,  with  a 
hole  either  lateral  or  terminal  on  the  surface,  eenerally  at 
the  bottom  of  an  infundibular  depression  which  leads  to  the 
interior  (fig.  1,  A.  and  4,  e,  &c.).  If  we:  now  make  a  vertical 
section  through  tne  hole  or  aperture  of  one  of  these  bodies 
when  dry  (for  this  is  the  best  time)  with  a  sharp  thin  knife, 
we  may  observe  that  it  consists  of  an  internal,  dobular,  axial 
cavity  filled  with  a  soft  waxy  substance  of  a  yellowish  colour, 
like  that  of  dried  yelk  of  egg  (fig.  1,  a,  &c.) ;  which  substance, 
on  microscopic  examination,  when  swollen  out  in  water,  will 
be  found  to  be  composed  of  a  great  number  of  extremely  thin, 
transparent,  spherical  sacs,  filled  respectively  with  minute 
eermmal  matter  consisting  of  transparent  germs  or  cellula  of 
difierent  sizes ;  the  whole  enclosed  by  a  delicate,  globular, 
transparent,  investing  membrane  (fig.  1,  b)  slightly  protru- 
ding at  the  aperture  (fig.  I,  t),  and  presenting  a  reticulated 
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appearanee  like  that  of  vegetable  cell-stractare  when  compressed 
mtntts  any  granules  (fig.  12,/).  (For  farther  detail  respecting 
these  parts,  see  Nos.  12,  17,  and  19.)  Outside  this  follows  a 
comparatively  thick,  translucent,  homogeneous  membrane,  seem- 
ingly composed  of  chitine,  whose  amber  colour  bems  reflected 
through  the  '^  axiaP'  substance  gives  the  latter  in  the  section 
a  deeper  tint  than  it  is  found  to  possess  when  separate ;  this 
will  DC  called  the  "  chitinous  coat"  (fig.  1,  c).  Then  comes 
another  kind  of  coat,  composed,  in  two  instances,  of  cell-struc- 
ture, which  is  almost  evident  under  a  doublet  (fig.  3^  c?  and  t),  as 
will  be  seen  hereafter,  but  in  the  rest  of  a  white  granular 
substance  (fig.  2,  a)  that  will  presently  be  more  particularly 
described,  which  can  only  be  resolved  into  such  bv  a  very 
high  compound  power;  and  this  will  be  called  the  "  crust 
(fig.  1,  rf) ;  it  appears  to  afford  a  floating  property  (like  cork) 
to  the  statoblast,  but  varies  very  much  m  thickness,  not  only 
according  to  the  amount  of  its  development,  but  according  to 
the  species.  The  "  crust,"  aeain,  is  charged  with,  or  accom- 
panied by,  minute  spicules  of  different  forms,  variously  ar- 
ranged according  to  the  species,  which  will  be  found  by-and- 
by,  as  before  stated,  to  yield  the  chief  characters  of  our  classi- 
fication (fig.  1,  ffy  and  fig.  2,  b^  c).  At  the  "  aperture,"  of 
course,  these  two  coats  are  deficient,  while  the  interior  or  chiti- 
nous one  is  prolonged  into  it  by  a  tubular  extension,  generally 
in  proportion  to  the  thickness  of  the  "  crust"  (fig.  1,  A). 

Meyen  thought  that  the  substance  of  the  "crust"  was 
composed  of  "  carbonate  of  lime  having  a  cellular  structure  " 
(No.  10.  p.  154) ;  but  in  no  instance  have  I  found  it  to  effer- 
vesce with  acids,  while,  on  the  contrary,  after  boiling  it  for 
some  time  in  strong  nitric  acid  it  leaves  a  floccular  residue, 
which  may  be  assumed  to  be  a  colloid  form  of  silica,  unless 
it  be  undissolved  tissue.  As  before  stated,  in  some  in- 
stances the  cell-structure,  being  comparatively  large,  is  per- 
fectly evident,  while  in  others  it  is  only  resolvable  under  a 
very  high  magnify ing-power  (at  least  450  diameters),  when 
it  may  be  termed  "  microcell-structure,"  presenting  under 
ordinary  circumstances  a  white  granular  appearance,  which, 
tilling  up  the  intervals  between  the  spicules,  imparts  to  the 
fully  developed  statoblast  the  light  colour  before  mentioned. 
It  floats  in  water,  and  is  very  much  like  "  pith,"  without 
apparent  cell-structure,  is  unaffected  by  liquor  potassa,  and 
nntinged  by  iodine,  while  before  the  blowpipe  it  bums  off 
without  leaving  any  perceptible  residue.  The  floating-power 
of  this  substance  is  very  considerable ;  for  it  keeps  on  the 
surface  the  whole  of  the  internal  contents,  which  swell  out 
and  sink  to  the  bottom  the  moment  they  are  liberated  by  sec- 
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tion  in  water^  while  the  remnants  of  the  crust  themselves 
continue  to  float  with  the  greatest  pertinacity.  Still,  although 
in  most  instances  where  the  statoblast  is  fuUj  developed  it 
forms  a  thick  coat,  yet  in  others  it  can  hardly  be  tracea  even 
under  the  microscope  after  the  fully  developed  statoblast  has 
been  mounted  in  balsam  ;  while  it  must  not  be  forgotten  that, 
as  its  development  is  progressive,  it  may  be  as  wntraceable  at 
an  earlv  period  in  one  as  in  the  other.   • 

Lastly,  there  is  often  a  distinct  layer  of  spicules  which  are 
more  like  those  of  the  skeleton  than  those  of  the  statoblast,  but 
sufficiently  differentiated  by  their  peculiarities  from  both  to 
show  that  they  do  not  belong  to  eitlier  (PL  VI.  fig.  8,  ?,  n)  ; 
and  these  form  a  veiy  distinct  capsular  covering  to  the  stato- 
blast, in  which  probably  it  was  originally  developed,  and  thus 
separated  from  its  neighbours. 

Generallv  the  statoblasts  are  situated  towards  the  base  or 
first-formed  portions  of  the  SpongiUaj  either  fixed  to  the  object 
on  which  the  sponge  may  be  growing,  or  more  or  less  scat- 
tered throughout  its  structure.  The  details  of  their  development 
may  be  found  in  the  papers  to  which  I  have  last  alluded;  while, 
as  this  is  also  progressive,  they  often  present  themselves  in  a 
collapsed  hemispherical  state,  without  the  crust,  when  the  chiti- 
nous  coat,  being  uncovered,  gives  them  an  amber  colour,  and 
thus  their  appearance  generally  is  that  of  a  different  kind;  but,  as 
before  stated,  the  statoblast  when  fully  developed  is,  especially  in 
the  fresh  state,  globular,  and,  in  proportion  to  the  thickness  of 
the  crust,  more  or  less  white  in  colour.  Yet  there  is  a  crustless 
spherical  form,  wherein  too  the  aperture  may  be  multiplicate — 
that  is,  double,  triple,  or  even  quintuple  (rl.  V.tig.  b^ccccc) 
— ^as  first  noticed  in  another  species  by  Gervais  (No.  7) ;  with 
which  also  there  appear  to  have  been  statoblasts  that  contained 
two  or  three  others  of  the  same  kind  presenting  the  same 
structure,  the  same  composition,  and  the  same  yellowish  colour 
(apud  Johnston,  No.  10,  p.  154) ;  so  that,  as  before  stated,  the 
statoblast,  although  generally  globular  or  elliptical,  may  nave 
these  forms  modified  in  a  variety  of  ways,  as  indeed  may  be 
seen  in  those  which  I  have  figured  in  Plates  V.  and  VI. 

Now,  as  the  statoblast  has  so  far  been  found  in  nearly  all 
the  freshwater  sponges  that  have  been  described,  and  never  in 
the  marine  ones,  while-  the  form  of  the  skeleton-spicule  is  not 
only  always  acerate  but  almost  always  more  or  less  alike  in  all,it 
follows  from  the  latter  being  of  little  or  no  specific  value  that 
the  statoblast,  which  is  different  in  all,  at  least  in  the  form  of 
its  spicules,  must  become  the  basis  of  the  most  reliable  classi- 
fication ;  and  therefore  I  shall  use  its  characters  for  what  in 
this  respect  I  may  hereafter  have  to  propose. 
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No  attempt  to  classify  the  freshwater  sponges  had  been 
made  up  to  the  publication  of  the  late  Dr.  J.  E.  Gray's  "  Notes  " 
in  1867  (No.  22,  p.  491),  when  my  dear  old  friend  (alas  I  now 
only  dear  to  memory)  made  them  the  seventh  order  in  his 
"  proposed  "  arrangement  of  the  Spongida  generally,  under  the 
terms  "  Potamospongia,*'  family  "  Spongilladae,'^'  with  the 
following  genera,  viz. : — 1 .  Ephydatia  j  2.  Dostlia ;  3.  Me*' 
tania ;  4.  Acalle ;  5.  Drulia ;  6.  Eunapius ;  and  7.  Spongilla ; 
adding  Dr.  Bowerbank's  marine  species  Diplodemia  as  an 
eighth  genus — an  incongruity  arising  from  the  misconception 
of  Dr.  Bowerbank  to  which  I  have  already  alluded.  If 
Dr.  Gray's  "Notes"  had  been  based  on  direct  knowledge  of 
the  species  of  Spongilla  themselves,  and  not  on  Dr.  Bower- 
bank  s  *'  Monograph  "  (No.  20),  it  might  have  been  unneces- 
sary now  to  propose  a  different  arrangement.  It  is  enough  to 
state  of  this  "  Monograph  "  that  Dr.  Bowerbank  therein  calls 
the  statoblasts  "  ovaries,"  and  in  speaking  of  them  in  Span-- 
gilla  gregaria  (No.  20,  p.  15)  thus  expresses  himself — "  The 
gregarious  habit  of  these  ovaries,"  &c. — to  show  the  fallacies 
that  might  arise  from  such  loose  phraseology.  But  setting 
aside  this  and  the  like  (for  there  is  much  to  redeem  it),  I  have 
had  before  me,  in  addition  to  the  publications  under  reference, 
the  actual  specimens,  while  going  through  the  late  Dr.  Bower- 
bank's  collections  for  the  British  Museum  (where  they  now 
are) ;  and  it  has  been  from  examination  of  these  type  speci- 
mens, together  with  my  own  from  the  island  of  Bombay, 
which  were  described,  illustrated,  and  published  long  before 
Dr,  Bowerbank's  "Monograph  of  the  SpongillidsB,  that  I 
have  been  induced  to  propose  the  following  classification. 

As  may  have  been  observed,  in  my  "  Notes  introductory  to 
the  Study  and  Classification  of  the  Spongida,"  in  1875  (No. 
27),  I  found  it  necessary  to  make  the  fresnwater  sponges  the 
fifth  family  of  my  sixth  order  of  the  Spongida  generally, 
under  the  name  of  "  Potamospongida,"  with  a  single  group,  at 
present  named  "  Spongillina."  Hence  so  far  they  will  stand 
thus: — 

Class  SPONGIDA. 

Order  VI.  HOLOEHAFHIDOTA. 

Char.  Possessiu]^  a  skeleton  whose  fibre  is  entirely  com- 
posed of  proper  spicules  bound  together  by  a  minimum  of 
sarcode.     Form  of  spicule  variable. 
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Family  5.  Potamospongida. 
Freshwater  Sponges. 

Group  19.  SpoiTGiLLiirA. 

Char.  Bearing  seed-like  reproductive  organs  called  "  sta- 
toblasts." 

Genera:  1.  SpongiUa]  2.  Meyenia',  3.  Tubdla) 
4.  Parmula]  5.  Vruguaya, 

Spongilla. 

Gen.  char.  Skeleton-spicule  acerate^  smooth,  curved,  fusi- 
form, pointed,  sometimes  more  or  less  spined  or  more  or  less 
inflated  in  the  centre:  sometimes  accompanied  bj  flesh- 
spicules.  Statoblast  globular,  crust  thick,  thin,  or  absent 
altogether,  accompanial  by  or  charged  with  minute  acerates 
(Pi.  V.  fig.  5,  b  by  dy  &c.),  smooth  or  spined  according  to  the 
species,  arranged  tangentiallj. 

*  MimUe  acerates  Btnooth. 

1.  SpongiUa  Carteriy  Bk. 

SpongiUa  Carteriy  Bk.,  No.  20;  p.  31,  pi.  xxxviii.  fig.  20 ;  proviaioiially 
8,friabiU$,  Lam.,  No.  12,  p.  83,  pi.  lii.  tig.  3. 

Massive,  sessile.  Colour  greenish  or  faint  whitish  vellow. 
Structure  fragile,  crumbling.  Skeleton-spicule  smooth,  fusi- 
form, curved,  gradually  t  sharp-pointed.  Statoblast  globular; 
aperture  infundibular :  crust  composed  of  pyramidal  columns 
of  dodecahedral  or  polyhedral  cells,  hexagonal  in  the  section, 
regularlv  arranged  one  above  another,  in  juxtaposition,  per- 
pendicularly to  the  outside  of  the  chitinous  coat  on  which  they 
rest ;  surrounded  hj  a  layer  of  minute,  fusiform,  curved,  and 
gradually  sharp-pomted,  smooth  acerates  (No.  19,  pi.  viii. 
figs.  1-3). 

Ih>c.  Bombay. 

2.  Spongilla  pauperciday  Bk. 
SpongiUa  paupercuUiy  Bk.^  No.  20,  p.  32,  pi.  xxxviii.  fig.  21. 
Coating  and  branching.     Skeleton-spicule  curved,  fusiform, 

t  ^Gh^dually,"  in  contradistiiiction  to  ^abruptly"  duirp-pointed 
(See  Pi.  VI.  figs.  14  and  16  respectively). 
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Bharp-pointed.  smooth.  Statoblast  globular ;  spictdes  cunred, 
fuflirorm,  gradually  shaip-pomted,  smooth. 

Loc.  Water-pipes  of  Boston  &c.,  U.S. 

Obs.  Mr.  Thomas  H.  Higgin,  F.L.S.,  of  Liverpool,  kindly 
sent  me  a  specimen  from  the  same  locality,  viz.  the  water- 
pipes  of  Boston,  which,  when  examined,  proved  to  have  a 
similar  skeleton-spicule,  among  which  there  are  a  number  of 
minute,  curved,  rasiform,  sharp-pointed  acerates  so  like  the 
flesh-spicules  of  Spongilla  lacustris  that,  in  the  absence  of 
statoblasts,  I  am  led  to  consider  it  the  same  species ;  and  if  I 
am  right,  then  the  spicules  of  the  statoblast  snould  be  spined, 
while  those  of  S.  paupercula  were  of  the  "  same  form  as  those 
of  the  skeleton,  but  not  more  than  half  their  size ;  "  so  these 
would  be  more  like  statoblast-spicules  of  S.  Carteri.  My 
description  of  S.  paupercula^  Bk.,  is  an  abbreviated  one  of 
that  given  by  Dr.  Bowerbank  himself  {I.  c). 

3.  Spongilla  navicelloj  Carter,  n.  sp. 
(PI.  V.  fig.  4,  a-g.) 

Sponge  unknown.  Skeleton-spicule  curved,  fusiform, 
smooth,  gradually  sharp-pointed.  Statoblast  adherent  to  the 
twig  on  which  the  sponge  had  grown  ;  globoelliptical  (fig.  4) ; 
aperture  terminal,  infundibular  (fig.  4,  e) ;  no  apparent  crust ; 
cnitinous  coat  (fig.  4,  c)  encased  with  a  dense  layer  of  minute, 
stout,  short,  thick,  more  or  less  curved,  fusiform,  smooth  ace- 
rates, variable  in  size,  becoming  so  short  internally  (that  is, 
where  they  are  in  immediate  contact  with  the  chitinous  coat) 
as  to  be  trapezoidal,  or  like  a  little  boat  or  "  cocked  hat," 
according  to  the  direction  in  which  they  are  viewed  j  arranged 
tangentially,  crossing  each  other  (fig.  4,  d  and  g), 

Loc.  Biver  Amazons. 

Obs.  A  few  of  the  statoblasts  were  found  on  a  small  twig 
in  company  with  S.  reticulata^  Bk.,  and  S.  paupercula^  Bk., 
in  the  Bowerbank  collection.  They  bear  evidence  of  the 
existence  in  the  river  Amazons  of  a  species  of  Spongilla  whose 
entirety  is  as  yet  unknown ;  and  it  is  very  probable  that  a 
farther  search  there  would  find  many  such. 

**  Minute  acerates  epined, 
4.  Spongilla  lacustris^  Linn. 

SfxmgiOa  Uumetrie,  Bk.,  No.  20,  p.  24,  pi.  xxxviii.  fig.  14  j  also  No.  21, 
vd  il  I  c.  and  vol.  L  p.  342 ;  also  No.  25,  pi.  Ix.  and  No.  16,  pp.  510, 
611. 

8,  lacustris  auctt 

Branched ;  branches  long,  round,  and  sharp-pointed.  Colour 
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dark  brown.  Structure  fibrous.  Skeleton-spicule  (PI.  VI. 
fig.  14)  curved^  fusiform^  gradually  sharp-pointed^  smooth, 
sometimes  more  or  less  spiniferous.  Flesh-spicule  thin, 
curved,  fusiform,  gradually  sharp-pointed,  spined  throughout. 
Statoblast  when  fully  developea  globular ;  aperture  infundi- 
bular; crust  composed  of  granular  cell-structure,  charged 
with  more  or  less  curyed,  minute,  stout,  fusiform,  sharp- 
pointed  acerates  covered  with  stout  recurved  spines,  arranged 
tangentially  or  centrifugally,  like  the  lines  of  a  so-called 
"  engine-turned  "  watch-case. 

Loc.  England  and  Europe  generally;  North  America; 
Asia,  Lake  Baikal  {Dybowatci). 

5.  Spongilla  aJhaj  Carter. 

SpongiOa  alba,  Carter,  No.  12,  p.  83,  pi.  iii.  fig.  4 ;  also  No.  20,  p.  25, 
pL  xxxviii.  fig.  15. 

Massive,  spreading,  subbranched.  Structure  fra^e,  to- 
mentose.  Colour  whitish.  Skeleton-spicule  curved,  msiform, 
gradually  sharp-pointed,  smooth.  Flesh-spicule  thin,  curved, 
fusiform,  covered  with  spines,  longest  in  the  centre,  where 
they  are  vertical  and  obtuse.  Statoblast  globular ;  aperture 
infundibular ;  crust  thick,  white,  composed  of  granular  cell- 
structure  charged  with  minute,  thict  acerates,  which  are 
curved,  cylindrical,  round  at  the  ends,  covered  with  spines 
(especially  about  the  extremities^  where  they  are  longest  and 
much  recurved) ,  arranged  tangentially,  intercrossing  each  other 
like  the  lines  of  an  engine-turned  watch-case. 

Loc.  Bombay. 

Obs,  The  spicules  of  the  statoblast  here,  as  well  as  in 
Spongilla  lacustrisj  are  considerably  stouter,  more  curved, 
cylindrical,  and  more  coarsely  spined  than  tlie  flesh-spicules 
of  the  sponge  generally. 

6.  Spongilla  cerebellatay  Bk. 
SpongUia  oerebeUata,  No.  20,  p.  27,  pi.  xxxviii.  fig.  16. 

This  Spon^Uoy  which  appears  to  me  to  be  only  a  variety 
of  the  foregomg  species,  differs  from  it  chiefly  in  the  absence 
of  the  **  flesh-spicule,"  in  addition  to  what  Dr.  Bowerbank  has 
mentioned  (/.  c). 

Loc.  Central  India,  Aurungabad. 

7.  Spongilla  muUiforia  *,  Carter,  n.  sp. 
(PI.  V.  fig.  5,  o-rf.) 

Massive,  incrusting.     Colour  dark  brown.     Structure  fra- 

*  muUiforUj  with  many  doors  or  openingd  (in  allasion  to  the  ploralitj 
of  the  **  aperturee  *'). 
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gile,  fibrons,  like  that  of  8.  lacustris.  Skeleton-spicule 
curved,  fusiform,  gradually  sharp-pointed,  smooth,  often 
inflatea  in  the  centre.  Statoblast  spherical  (fig.  5) ;  apertures 
in  plurality  (one  to  five)  (fig.  5,  c c c cc),  on  a  level  with  the 
chitinous  coat  (fig.  5,  a),  as  there  is  no  apparent  crust ;  sur- 
rounded by  a  layer  of  minute,  curved,  fosiform,  sharp-pointed, 
spinous  acerates,  which  are  in  contact  with  the  chitinous  coat, 
arranged  tangentially  (fig.  5,  b  and  d) . 

Loc.  Chiluk-weyuk  Lake,  British  Columbia,  lat.  49^  IC  N., 
lone.  121^  22;  W. 

Type  specimen  in  the  British  Museum,  presented  by 
Dr.  Lyall.     Begister  no.  64.  8.  11.  1-10 ;  runnmg  no.  239. 

Obs.  As  the  statoblasts,  although  very  numerous,  are  all 
empty,  it  is  probable  that  the  germinal  matter  has  passed  out 
of  them,  and  therefore  that  they  are  only  the  eflfete  remains  of 
this  organ,  although  still  covered  by  the  statoblast-spicules,  as 
represented  in  the  illustration. 

8.  SpongiUa  Lordii^  Bk. 
(PI.  VI.  fig.  13,  a-/.) 
apangiOa  LardU,  Bk.,  No.  20,  p.  28,  pi.  xxxviiL  %.  17. 

Sessile,  incrusting  reeds  (fig.  13./) ;  surface  even.  Struc- 
ture fragile,  crumbling.  Colour  light  brown.  Skeleton-spicule 
curved,  fusiform,  graoually  sharp-pointed,  smooth,  often  inflated 
in  the  centre.  Statoblast  hemispheroidal,  flat  bottle-shaped, 
forming  a  single  layer  in  juxtaposition  round  the  reed,  under- 
neath ^e  sponge,  with  the  aperture  upwards  (figs.  13  and  13/): 
chitinous  coat  hemispheroidal  (fig.  13,  a)  ;  aperture  prolongea 
from  the  summit  by  a  short  tubular  extension  (fig.  13,  J,  c) : 
colour  dark  amber,  followed  by  a  thin  granular  crust  charged 
with  small  curved,  fusiform,  spined  acerates,  round  at  the 
extremities,  arranged  tangentialhr  (fig.  13,  d  and  e). 

Loc  Lake  Osogoos,  Cascade  Mountains,  British  Columbia. 

Type  specimen  in  the  British  Museum.  Re^ster  no.  68.  8. 
17.  1-7 ;  running  no.  211.    Presented  by  J.  K.  Lord,  Esq. 

9.  SpongtUa  nitensy  Carter,  n.  sp. 
(PI.  V.  fig.  3,  or-ky  and  PI.  VI.  fig.  18.) 

Form  of  sponge  unknown  to  me.  Structure  reticulate; 
fibre  rigid,  composed  of  bundles  of  spicules  united  by  trans- 
parent colourless  sarcode,  which  in  the  dried  state  gives 
It  a  hardness  and  vitreous  appearance  like  that  of  Spongilla 
coralltoideSy  Bk.  Skeleton-spicule  curved,  cylindrical,  smooth, 
sometimes  very  slightly  inflated  in  the  centre  and  at  the  ex- 
tremitiesj  which  are  round  (PI.  VI.  fig.  18).     Statoblast  glo- 
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bnlar  (fig.  3) ;  aperture  infundibular  (fig.  d|  g) ;  crust  com- 

Eosed  of  pyramidal  columns  of  dodecahedral  or  polygonal  cells, 
exagonal  in  the  section,  regularly  arranged  one  above 
another,  in  juxtaposition  (fig.  3,  d  and  t),  perpendicularly  to 
the  outside  of  the  chitinous  coat  (fig.  3,  c),  on  which,  by  the 
intervention  of  a  layer  of  the  statoblast-spicules  (fig.  3,  e). 
they  rest,  surrounded  by  a  layer  of  minute,  fusiform,  curved 
acerates  thickly  spined,  especially  over  the  ends,  where  the 
spines  are  longest  and  recurved  (fig.  3,  i),  arranged  tangen- 
tially  (fig.  3,  / ) ;  the  same  kind  of  layer  immediately  round 
the  chitinous  coat,  where  the  spicules  appear  to  be  intermixed 
with  the  lower  cells  of  the  crust,  leaving  the  latter  free  between 
the  two  (fig.  3,  e). 
Loc.  Unknown. 

Oba.  Of  this  species  I  can  state  nothing  more  than  that  a 
small  fragment  appeared  in  the  Bowerbank  collection  labelled 
"  Spongiuaj  new  species,  from  the  Jardin  des  Plantes."  While 
it  affords  another  instance  of  the  crust  of  the  statoblast  being 
composed  of  apparently  hexagonal  cell-structure  like  that  of 
Spongilla  Carteriy  the  rigidity  and  vitreous  appearance  of 
the  skeletal  structure,  if  not  the  form  of  the  spicule  also,  allies 
it  to  SpongiUa  corallioidesy  Bk.,  which  will  be  seen  hereafter 
to  come  from  Uruguay.  Finally,  as  this  peculiar  riridity  of 
the  skeletal  structure  has  in  addition  only  been  found  in  two 
species  of  Spongilla  (viz.  8.  Batesii  and  8.  reticulcUay  Bk.) 
from  the  river  Amazons,  it  n^&yhe  assumed  that  8.  nitens  also 
comes  from  South  America.  The  presence  of  a  lajrer  of  sta- 
toblast-spicules  on  the  inside  as  well  as  on  the  outside  of  the 
crust  will  be  seen  by-and-by  to  occur  also  in  the  statoblast  of 
Parmula  {SpongiUa)  Batesii. 

Metenia*. 

Chn.  Char.  Skeleton-spicule  acerate,  curved,  fusificMin, 
sharps-pointed,  smooth,  sometimes  more  or  less  spined,  or 
more  or  less  inflated  in  the  centre.  Statoblast  gfobular  or 
elliptical ;  crust  composed  of  the  granular  structure  mentioned, 
charged  with  birotulate  spicules,  t.  «.  spicular  bodies  which 
consist  of  a  straight  shaft  terminated  at  each  end  by  a  disk, 
even  or  denticulated  at  the  margin  (PL  V.  fig.  6,  A,  &c.), 
arranged  perpendicularly  around  the  chitinous  coat,  so  that 
one  disk  is  applied  to  the  latter,  while  the  other  forms  part  of 
the  surface  of  the  statoblast  (fig.  6,  e). 

*  <'  Meyema^  after  Meyen,  who  first  pointed  out  that  the  statoblast 
was  partly  composed  of  birotulate  or  ampnidiscal  spieulea  {/.  c,). 
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•  Margin  of  disks  even. 
1.  Meyenia  erinaceus. 
SpmgiUa  erinaceus^  Ehr.  apud  LieberktihD,  No.  15,  p.  500. 

Of  tliis  species  Lieberktthn  says,  "Zeichnet  sich  durch 
Kadeln  aus,  welche  auf  ihrer  Oberflache  mit  kleinen  Stacheln 
versehen  sind ;"  but  the  spinous  character  of  this  spicule  here 
does  not  appear  to  be  such  a  valuable  character,  in  a  specific 
point  of  view,  as  the  disks  of  the  birotulate  spicule  of  the 
statoblast,  which  Lieberkuhn  describes  in  the  following  page 
to  be  without  denticulation,  and  represents  as  umbonate  with 
even  circular  margin  and  short  shaft  (No.  15,  Taf.  xv. 
fig.  31). 

Loc,  River  Spree,  Berlin. 

Ohs.  This  sponge  appears  otherwise,  i.  e.  in  structure  and 
spiculation,  to  be  like  Meyenia  fluviatilia.  I  do  not  know 
where  Ehrenberg  has  described  it. 

2.  Meyenia  Leidii. 
SpanffiOa  Leidii,  Bk.,  No.  20,  p.  7,  pi.  xxxtUI.  fig.  2. 

Thin,  sessile,  coating.  Surface  tuberculated,  minutely 
hispid.  Structure  friable,  crumbling.  Skeleton-spicule  curved, 
fusiform,  abruptly  sharp-pointed,  sparsely  spiniferous,  becom- 
ing mucii  smaller  and  more  spined  round  the  statoblasts. 
Statoblast  globular,  aperture  infundibular ;  crust  composed  oi 
granular  substance  charged  with  birotulate  spicules  possessing 
very  short  shafts  and  evenly  margined  smooth  umbonate  disks, 
both  of  which  have  the  margins  more  or  less  everted  or  turned 
outwards  (that  is,  from  the  statoblast),  arranged  perpendi- 
cularly on  the  chitinous  coat. 

Loe.  Schuylkill  river,  Pennsylvania. 

3.  Meyenia  greffaria. 
SpongiOa  ffregarioj  Bk.,  No.  20,  p.  14,  pL  xxxviii.  fig.  7. 

Sponge  unknown.  Skeleton-spicule  cylindrical,  stout  and 
rather  short.  Form  of  statoblast  not  mentioned ;  crust  charged 
with  birotulate  spicules  composed  of  a  short  thick  shaft  termi- 
nated at  each  end  by  a  simple  umbonate  disk  with  even  circu- 
lar margin,  arranged  perpendicularly  to  the  chitinous  coat. 
Spicules  in  the  immediate  neighbourhood  of  the  statoblast 
cylindrical,  slightly  curved,  and  abundantly  spiniferous,  vary- 
ing considerably  in  size. 

Loc.  Biver  Amazons. 

Ohs.  Having  no  specimen  of  this  species  to  refer  to,  I  ^ot 
Mr.  Stuart  Rifley,  F.L.S.,  of  the  British  Museum,  to  examine 
the  mounted  specimens  of  Spongilla  gregaria  a,nd  o.  reticulata^ 
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Bk.y  for  me,  since,  although  I  have  taken  my  diagnosis  from 
Dr.  Bowerbank's  descriptions  and  illustrations  {L  c),  still,  as 
the  skeletal  spiculation  of  the  former  is  almost  precisely  that 
of  the  latter,  which  covered  the  twig  on  which  the  stato- 
blasts  alone  of  8.  gregarta  were  found,  to  the  extent  of  "  five 
inches,"  it  seemed  to  be  by  no  means  impossible  that  the 
spiculation  of  the  two  species  might  have  been  confounded. 
Mr.  Ridley's  drawings  are  confirmatory  of  this  possibility;  and 
thus  the  skeletal  spiculation  given  by  Dr.  Bowerbank  to  8. 
gregarta  becomes  nearly  identical  with  that  of  the  foregoing 
species,  viz.  8.  Leidity  6k. ;  but  while  the  ends  of  the  spicules 
are  ahmptlj  pointed  in  the  lattery  they  are  equally  round  in 
8.  reticulata  and  those  stated  by  Dr.  Bowerbank  to  charac- 
terize the  skeletal  spicule  of  8.  gregarta. 

Undoubtedly  we  have  the  same  sparsely  spined  skeleton- 
spicule  becoming  smaller  and  thickly  spinea  in  the  imme- 
diate neighbourhood  of  the  statoblasts  in  8.  Leidity  8.  gre- 
gariay  and  8.  reticulatay  together  with  absolutely  smooth 
skeleton-spicules  in  all  three,  if  those  assigned  to  8.  gregaria 
by  Dr.  Biowerbank  be  the  right  ones.  Thus  the  skeletal 
spicules  and  the  spicules  of  the  statoblasts  in  8.  Leidii  tending 
to  the  characters  of  those  assigned  to  8.  gregariay  in  spite  of 
the  roundness  of  the  ends  of  the  skeletal  spicules  in  the  latter, 
seems  to  point  out  that  the  spinous  element  existed  in  both, 
and  that  generally  they  are  closely  allied ;  but,  after  all,  it 
does  not  satisfy  our  doubt  as  to  whether  the  round-ended  spicules 
did  not  belone  to  8.  reticulata.  Further  observation  is  re- 
quired to  decide  this. 

**  Margin  of  disks  denticulated. 

4.  Meyenia  fluviatilia. 

SpongiUaJhmamiBf  Bk.,  No.  20,  p.  7,  pi.  xxxviii.  fiff.  1 ;  also  No.  21, 
VOL  iL  p.  339;  vol.  i.  pL  xxii  figs.  817-319;  and  No.  ^y  voL  iiL 
pi.  lix. 

Sj^giUafluviatiUs  auctt. 

Massive,  lobate.  Structure  ftiable,  crumbling.  Colour  light 
yellow-brown.  Skeleton-spicule  curved,  iusiform,  graduallv 
sharp-pointed,  smooth,  often  spined  and  often  centriJly  inflated, 
Statoblast  ^lobular;  aperture  infundibular;  crust  thick, 
composed  of  the  granular  or  microcell-substance,  charged 
with  birotulates  whose  umbonate  disks  are  deeply  and  irregu- 
larly denticulated  (PI.  VI.  fig.  11,  a.  i),  arranged  parallel  to 
each  other  and  perpendicular  to  the  chitinous  coat. 

Loc.  Englana  and  Europe  generally. 

Ohs.  Here,  as  elsewhere,  in  proportion  to  the  thickness  of 
Ae  crust  is  the  len^  of  the  infundibular  aperture,  which  is 
partly  lined  by  a  tubular  extension  of  the  chitinous  coat. 
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Spongilla  Meyeniy  Carter. 
SpongiUa  Meyem,  Carter;  No.  12,  p.  84 ;  and  No.  20,  p.  10,  pi.  xxxviii. 

Loc.  Bombay. 

Spotiffittajlumattlisy  var.  Parfitti^  Carter. 

$y  var.  ParJUHy  Carter,  Ann.  &  Mag.  Nat  Hist.  1868, 


▼ol.  i.  p.  247 ;  and  Bowerbank,  1870,  No.  25,  p.  2d8,  pi  kxxvi. 
figs.  5-14. 

Loc  Kiver  Exe,  Devonshire. 

Ohs.  Having  specimens  of  all  three  of  these  sponges  now 
before  me,  I  cannot  help  thinking  that  the  occasional  diffe- 
rences of  spiculation  in  one  may  be  seen  in  the  other,  and 
therefore  that  S.  Afeycn*  and  S.jluviatilisj  var.  ParfittidXQ  mere 
varieties  of  8.  fiuviatilts^Meyeniajluviatilis^  nobis.  Of  the 
two  specimens  of  S.JluvtatilisjVAV.  Par/?Wt,  that  I  have  mounted, 
nearly  all  the  skeleton-spicules  in  one  are  smooth,  add  nearly 
all  those  in  the  other  are  spiniferous,  which  shows  what  an 
admixture  of  these  two  kinds  of  spicules  may  exist  in  Meyenia 
JluvicUtlis.    It  is  convenient  here  to  allude  to 

SpongxUa  aceptnferay  Bk. 
8p<mgiUa  9ceptifera,  Bk.,  No.  25,  p.  300,  pi.  Ixxxn.  figs.  15-17. 

Loc.  Reservoir,  Exeter. 

Obs.  This  pretended  new  species  is  no  '^  new  species  "  at 
all,  but  probably  8.  fluviatUtSy  as  the  statoblast  would  have 
proved  it  any  had  been  present ;  for  8.  Jluviatilis  grows  abun- 
dantly in  the  same  locauty,  and  the  characteristic  spicule  re- 
presented by  Dr.  Bowerbank  (Z.  c.  fig.  17)  is  nothing  more 
than  a  detached  frustule  of  the  diatom  Aeterionella^  Uke  A, 
formosa  (Pritchard's  Infusoria,  ed.  1861,  pi.  iv.  fig.  17), 
which,  in  its  entirety  (that  is,  with  the  frustuies  arranged  in  a 
radiated  ring)  as  well  as  separated^  abounds  on  the  surface 
of  the  ^pe  specimen  (which  was  kmdly  given  to  me  by  Mr. 
E.  Parntt,  of  Exeter),  but  not  in  the  interior.  It  at  once  ap- 
peared to  me  that  sucn  a  form  of  spicule  could  not  belong  to 
any  species  of  Sponailla ;  and,  indeed,  I  have  never  seen  any 
thing  identifiable  with  it  either  in  the  freshwater  or  marine 
sponges.  Mr.  Parfitt  found  the  specimen,  and  sent  part  of  it 
to  Dr.  Bowerbank,  who  immediately  seized  upon  it  as  a  new 
species  of  Spongilla. 

5.  Meyenia  Capewelli. 
SprngiUa  CapeweUi,  Bk.,  No.  20,  p.  9,  pi.  xxxyiiL  fig.  8. 
Massive,  sessile.     Surface  even,  lobular.     Structure  friable, 
Ann.  &  Mag.  N.  Hist.  Ser.  5.  Vol.  vii.  8 
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crumbling.  Skeleton-spicule  curved,  fusiform,  abruptly  sharp- 
pointed,  smooth,  sometimes  inflated  in  the  centre.  Statoblast 
globular;  aperture  infundibular;  crust  thick,  composed  of 
granular  microcell-substance  charged  with  birotulate  spicules 
consisting  of  a  straight  shaft  somewhat  inflated  in  the  centre, 
terminated  at  each  end  bj  an  umbonate  disk  of  equal  size, 
whose  margin  is  irregularly  crenulo-denticulate,  and  whose 
jBurface  is  granulated  towards  the  circumference  often  in  lines 
running  towards  the  centre,  mixed  with  faint  radiating  lines 
generally  coming  from  that  point,  arranged  perpendic^arly, 
with  one  disk  resting  on  the  chitinous  coat  and  the  other 
forming  part  of  the  surface  of  the  statoblast. 

Loc  Lake  Hindmarsh,  Victoria,  Australia,  lat.  35^  3(y  S., 
long.  141*'  40'  E. 

^6.  Meyenia  plumosa,     (PI.  V.  fig.  6,  a-h,) 

SponffiUa  plumoMj  Carter,  No.  12,  p.  85;  No.  20,  p.  11,  pi.  xxxviii. 
fig.  5. 

Massive,  lobate.  Structure  feathery,  fibrous,  friable.  Colour 
greenish  or  light  brown.  Skeleton-spicule  curved,  fusiform, 
gradually  sharp-pointed,  smooth.  Flesh-spicule  stelliform, 
consisting  of  a  variable  number  of  arms  oi  various  lengths 
radiating  from  a  large,  smooth,  globular  body ;  arms  spmed 
throughout ;  spines  longest  at  the  ends,  so  as  to  present  a  capi- 
tate appearance,  and  recurved  generally  (tig.  6,  k) ;  the  whole 
varying  from  a  simple,  spinous,  linear  spicule  to  the  stellate 
form  first  mentioned,  tnus  modified  by  the  size  and  presence 
of  the  globular  inflation  and  number  of  arms  developed  from 
the  centre  of  the  former ;  abundant  in  all  parts  of  the  structure, 
but  especialty  in  the  neighbourhood  of  the  statoblasts.  Stato- 
blast ellipsoidal  (fi^.6) ;  aperture  lateral,  infrm^bular  (fig.6|/); 
crust,  which  is  thick  ana  composed  of  granular  microcell- 
substance  (fig.  6,  rf),  chained  with  birotulate  spicules  (fig.  6,  e) 
consisting  of  a  long,  straight,  sparsel;^  spiniferous  shaft  whose 
spines  are  large,  conical,  and  pa^n<ucular,  terminated  at  each 
end  by  an  umbonate  disk  of  equal  size,  whose  margin  is  irre- 
^arly  denticulated,  with  the  processes  more  or  less  turned 
mwards  (fiff.  6,  A,  t),  arranged  perpendicularly,  with  one  disk 
resting  on  the  chitinous  coat  and  the  other  forming  part  of  the 
surface  of  the  crust  (fig.  6,  e). 

Loc.  Bombay. 

0J«.\  The  variety  in  the  minute  spiculation  generally  of 
this  species  renders  it  perhaps  the  most  beautiful  in  this  re- 
spect that  has  yet  been  discovered. 
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7.  Meyenia  Baileyi. 
SpanffOa  BaUeyij  Bk.,  No.  20,  p.  13,  pL  xxxviiL  fig.  6. 

Coating,  surface  smooth.  Structure  friable,  crumbling. 
Skeleton-spicule  curved,  subfusiform,  gradually  sharp-pointed, 
smooth.  Flesh-spicule  minute,  curved,  fusiform,  gradually 
sharp-pointed,  covered  with  erect  obtuse  spines  throughout, 
extremely  small  towards  the  extremities,  and  ex^emely  long  and 
perpendicular  about  the  centre  of  the  shaft.  Statoblast  globular ; 
aperture  infundibular ;  crust,  which  is  thick  and  composed  of 
granular  cell-substance,  charged  with  birotulate  spicules  consist- 
ing of  a  long,  straight,  sparsely  spiniferous  shait  whose  spines 
are  large,  irregular  m  length,  conical  and  perpendicular,  termi- 
nated at  each  end  by  an  umbonate  disk  of  equal  size  deeply 
but  r^ularly  denticulated,  whose  processes  are  claw-like  and 
turned  inwards,  arranged  perpendicularly,  with  one  disk  rest- 
ing on  the  chitinous  coat  and  the  other  forming  part  of  the 
surface  of  the  statoblast. 

Loc.  New  York.  In  a  stream  on  the  Canterbury  Boad, 
West  Point. 

Obs.  This  seems  to  be  the  North-American  representative 
of  the  Bombay  species,  viz.  Meyenia  plumosa^  but  with  globu- 
lar, not  elliptical,  statoblast. 

8.  Meyenia  anonymaj  Carter,  n.  sp. 
(PI.  VI.  fig- 12,  ^/) 
Sponge  unknown.  Statoblast  flask-shaped  (fig.  12) ;  aper- 
ture terminal  (fig.  12,  c) ;  composed  of  a  membranous  coat 
striated  longitudinally  (fig.  12,  a),  supporting  a  reticulation 
(fig.  12,  b)  consisting  of  extremely  minute,  erect,  conical 
processes  with  their  sharp  ends  inwards,  and  presenting  in  the 
centre  of  each  interstice,  especially  towards  the  fundus,  a  short, 
thick|  somewhat  hourglass-shaped  spicule  whose  outer  end  is 
more  or  less  denticulated,  and  whose  inner  one  is  inserted  into 
the  striated  coat  (fig.  12,  dj  e).  Investing  membrane  of  the 
germinal  matter  transparent,  presenting  me  usual  polygonal 
reticulation  without  granules,  like  compressed  cell-structure 

IjOc.  Kiver  Amazons. 

Obs.  Of  this  statoblast,  which  is  indicative  of  an  undescribed 
species  of  SpcngiUaj  I  can  state  nothing  more  than  that  its 
presence  appeared  to  me  to  be  an  accidental  occurrence  on  the 
surface  of  another  species  which  had  grown  over  the  surface 
of  a  leaf  sent  to  me  by  Dr.  Dickie. 

8» 
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TUBELLA*. 

Oen.  char.  Skeleton-spictde  curved,  fiiBiform,  sharp-pointed 
or  rounded  at  the  extremities,  smooth  or  spined.  Statoblast 
globular  or  elliptical;  aperture  lateral  or  terminal;  crust 
composed  of  the  granular  microcell-substance  mentioned, 
charged  with  insequibirotulate  spicules — that  is,alittle  trumpet- 
shaped  spicule  having  a  straight  shaft  which  is  smooth,  spined 
or  inflated,  or  b6tii,  terminated  bv  a  large  disk  at  one,  and  a 
small  one  or  an  umbonous,  circular,  marginally  spined  head 
at  the  other  end  (PL  V.  fig.  7,t) ;  the  former  applied  to  the 
chitinous  coat,  and  the  latter  forming  part  of  the  surface  of  the 
statoblast. 

1.  TubeUa  paulula.  (PL  VI.  fig.  10,  a-c.) 
Spongilki  paulula,  Bk.,  No.  20,  p.  16,  pL  xxzriii.  fig.  8. 
Thin,  incrusting.  Surface  even.  Structure  fragile,  crum- 
bling. Colour  now  brown.  Skeleton-spicule  curved,  fusi- 
form, abruptly  sharp-pointed,  spiniferous  or  smooth.  Stato- 
blast globular*  aperture  sunken,  infundibular;  crust  com- 
posed of  granular  microcell-structure  charged  with  two  kinds 
of  insequibirotulates,  one  form  of  which  is  much  stouter  than 
the  other,  and  consists  of  a  straight  shaft  passing  by  trumpet- 
like expansion  into  the  lar^e  disk,  which  often  has  radiating 
lines,  and  abruptly  terminatmg  in  the  other,  which  is  only  one 
fourth  of  the  diameter  of  the  former  (PL  VI.  fig.  10,  a,  b) ;  the 
other  form  similarly  constructed,  but  more  delicate,  with  the 
shaft  inflated  towards  the  large  disk,  and  the  smaller  one  much 
less  in  proportion  than  in  the  larger  form  (fig.  10,  c) ;  the  forms 
not  mixed  but  confined  to  their  statoblasts  respectively;  ar- 
ranged perpendicularly^  with  the  large  disk  resting  on  the 
chitinous  coat,  and  the  smaller  one  forming  part  of  the  surface 
of  the  statoblast. 

Oba.  Although  the  skeleton-spicule  in  Dr.  Bowerbank's 
illustration  is  smooth,  it  is  stated  in  his  diagnosis  (p.  16,  L  c.) 
to  be  **  entirely  spined,"  which  is  the  case  generally,  but  not 
always ;  so  that  tne  artist  must  have  taken  i^r  the  iUustration 
one  of  the  smooth  ones. 

2.  Tubella  fpincUa^  Carter,  n.  sp. 
(PL  VI.  fig.  9,  a-m.) 

Thin,  coating,   spreading.     Structure  fra^e,  crumbling. 
Colour  light  brown.     Skeleton-spicule  curved,  fusiform,  gra- 
dually sharp-pointed,  smooth  or  spiniferous.    Flesh-spicule 
minute,    curved,    fusiform,   thin,   gradually    sharp-pomted, 
*  7Vi5fflb,  a  little  ^o^A^  trumpet. 
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covered  with  perpendicular  spines,  which  are  longest  about 
the  centre  (fig.  Q^m).  Statoblast  elliptical,  flask-shaped; 
aperture  terminal  (fig.  9,/) ;  crust  thick,  composed  of  granu- 
lar microcell-substance  (fig.  9,  d)  charged  with  insequibirotu- 
late  spicules  (fig.  9,  e)  consisting  of  a  straight  shaft,  inflated 
near  the  small  end,  and  passing  by  trumpet-like  expansion 
into  the  large  disk,  sparsely  spined  (fig.  9,  h) ;  disk  circular, 
smooth,  with  even  margin  (fig.  9,  t),  small  end  consisting  of 
a  circular  convex  head,  regularly  denticulated  on  the  mar^n 
with  eight  or  more  conical  processes,  which  are  slightly  m- 
clined  towards  the  shaft  (fig.  9.  &,  Q ;  arranged  perpendicularly, 
so  that  the  disk  rests  on  the  cnitinous  coat  ana  the  head  forms 
part  of  the  surface  of  the  statoblaat  (fig.  9,  e). 

Loc.  Biver  Amazons.  On  a  leaf  sent  to  me  by  Dr.  Dickie 
in  1878. 

3.  TvbeUa  reticulata.     (PL  VI.  fig.  8  a-»,  and  fig.  16.) 
^^ongiUa  reticulata,  Bk.,  No.  20,  p.  17,  pi.  xzxviii.  %.  9. 

Elliptical,  or  fusiform  when  growing  round  the  immersed 
small  branches  of  trees.  Structure  extremely  rigid^  reticulate, 
terminating  in  thorn-like  processes  on  the  surface.  Colour 
light  sea-green  when  Rowing  in  clear  water.  Skeleton-spicules 
curved  or  bent,  cylmdrical  or  subfusiform,  rounded  at  the 
ends,  absolutely  smooth  or  sparsely  spiniferous  (PI.  VI.  fig.  8,771, 
and  fig.  16),  becoming  more  so  towards  the  statoblasts,  where 
they  are  not  more  than  half  the  size,  thickly  spined,  and  in 
this  shape  form  a  distinct  capsular  layer  around  each  of  those 
organs  (fig.  8,  Z,  n).  Statoblast  elliptical,  ovoid  (fig.  8)  ; 
aperture  terminal  (fig.  8,/) ;  crust  composed  of  ^anular 
microoell-substance  (fig.  8,  d)  charged  with  in»quiburotulate 
spicules  (fig.  8,  e)  consisting  of  a  straight  shaft  passing  by 
trumpet-like  expansion  into  the  large  disk,  with  two  or  more 
spines  about  the  centre,  and  furnished  with  a  ring-like  inflation 
towards  the  disk  (fig.  8,  h) ;  disk  circular,  smooth,  with  even 
mar^n,  which  is  somewhat  recurved  (fig.  8,  t),  small  end 
consisting  of  a  circular  umbonate  head  regularly  denticulated 
on  the  margin  with  6-8  conical  processes,  which  are  slightly 
inclined  inwards  or  towards  the  shaft  (fig.  8,  k) ;  arranged 
perpendicularly,  so  that  the  disk  rests  on  the  chitinous  coat, 
and  the  head  or  small  end  forms  part  of  the  surface  of  the 
statoblast  (fig.  8,  e). 

Loc.  Biver  Amazons. 

Obs,  The  skeletal  structure  of  this  species,  although  of  the 
same  rigid  nature  and  general  character  as  that  of  Parmula 
Batesit  and  P.  Broxonii.  to  be  hereafter  mentioned,  is  more 
reticulated  and  not  nearly  so  coarse  as  in  the  latter. 
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4.  TubeUa  recurvata.     (PI.  V.  fig.  7,  a-Z.) 
SponffiUa  recurvata,  Bk.,  No.  20,  p.  18,  pi.  xxxviii.  fig.  10. 

Sessile,  coating.  Surface  even.  Structure  fra^le,  crum- 
bling. Colour  brownish.  Skeleton-spicule  curved,  fusiform, 
abruptly  sharp-pointed,  smooth  or  spiniferous.  Statoblast 
globular  (PI.  V .  ng.  7) ;  aperture  infundibular  (fig.  7^  ff) ;  crust 
thick,  composed  of  ^anular  microcell-substance  (hg.  7,  d)j 
charged  with  insBK^mbirotulate  spicules  (fig.  7,  e)  consisting 
of  a  delicate,  straight,  smooth  shaft  passing  by  trumpet-like 
expansion  into  the  large  disk,  which  is  circular,  smooth,  saucer- 
shaped,  inverted,  with  even  margin,  curved  towaras  the 
shaft,  and  abruptly  terminating  in  the  other,  which  is  only 
one  eighth  of  the  diameter  of  the  disk  (fig.  7,  t),  arranged 
perpendicularly  with  the  large  disk  resting  on  the  chitinous 
coat,  and  the  small  one  somewhat  within  the  surface  of  the 
crust  (fig.  7,  e)  ;  surrounded  by  a  capsule  of  short  thick 
spicules  (fig.  7,/),  consisting  of  a  straight  smooth  shaft, 
slightly  inflated  in  the  centre,  and  terminated  at  each  end  by  an 
equal-sized  head,  which  is  prominently  umbonate,  with  cir- 
cular margin  regularly  divided  into  eight  conical  teeth  slightly 
incurved  (fi^.  7,  A,  Oy  arranged  perpendicularly  around  the 
statoblast.  with  one  end  free  and  the  other  adiherent  to  the 
surface  ot  the  crust  (fig.  7,/). 

Loc,  Biver  Amazons. 

Oba.  This  kind  of  capsular  covering  is,  so  far,  uniaue,  and 
renders  the  whole  structure  of  the  statoblast  as  remarkable  as 
it  is  beautiful  under  microscopic  observation. 

Parmula*. 

Oen.  char.  Globular  or  elliptical,  fusiform  when  growing 
round  the  small  immersed  branches  of  trees.  Structtlre  coarsely 
reticulate,  extremely  hard  and  rigid,  rising  into  thorn-like 
processes  on  the  surface.  Colour  light  green.  Skeleton- 
spicule  acerate,  curved,  fusiform,  abruptly  sharp-pointed, 
smooth.  Statoblast  globular,  lar^e,  more  or  less  tubercular 
on  the  surface;  aperture  infundibular;  crust  composed  of 
granular  microcell-substance  (PI.  V.  fig.  2,  a),  charged  with 
and  surrounded  bv  minute,  spinous,  acerate  spicules  (fig.  1,^, 
and  2,  rf),  limited  bv  a  layer  oi  parmuliform  spicules  (fig.  2,  J,  c) 
both  internally  and  externally,  the  former  in  contact  with  the 
chitinous  coat  (fig.  1,  e)j  and  the  latter  on  the  surface  of  the 
crustt  (fig.  I,/)- 

*  Parmidaj  a  little  round  shield. 

t  Ab  these  characters  are  taken  from  the  only  species  yet  known^  they 
may  hereafter  have  to  undei^  alteration. 
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1.  Formula  Batesii, 
(PI.  V.  fig.  1,  a-t,  and  fig.  2,  or^^  also  PL  VI.  fig.  15.) 

SpongtOa  Batesii,  Bk.,  No.  20,  p.  21,  pi.  xxxviii.  fig.  12. 

More  or  less  globular  when  growing  round  the  small  im- 
mersed branches  of  trees  one  inch  or  more  in  thickness.  Struc- 
ture coarsely  reticulate,  extremely  hard  and  rigid,  rising  into 
thorn-like  processes  on  the  surface.  Colour  hght  sea-^een. 
Skeleton-spicule  curved,  fusiform,  abruptly  sharp-pomted, 
smooth  (PI.  VI.  fig.  15),  forming,  when  bunmed  together  with 
the  hard  transparent  sarcode,  the  rigid  structure  above  men- 
tioned, charged  throughout  with  statoblasts.  Statoblast  large, 
dobular,  more  or  less  uniformly  tuberculated  (PI.  V.  fig.  1) . 
Aperture  infundibular  (fig.  1,  A) .  '  Crust  very  thick,  composed 
of  granular  microcell-structure  of  a  white  colour,  which,  grow- 
ing out  through  the  interstices  of  the  reticular  arrangement  of 
skeleton-spicules,  reduced  in  size,  which  form  a  capsular 
covering  to  the  statoblast,  ^ves  it  the  tuberculated  cha- 
racter mentioned  (fig.  1,  rf),  charged  with  and  surrounded  bv 
minute,  thin,  curved,  fusiform,  gradually  sharp-pointed, 
spinous  acerates  irre^larly  dispersed  throughout  its  substance 
(fig.  1,  ^,  and  2,  d)y  kmited,  botn  inside  and  outside,  by  a  layer 
of  parmuliform  spicules,  the  former  in  contact  with  the  chitinous 
coat  (fig.  1,  tf),  and  the  latter  on  the  free  surface  of  the  crust, 
giving  it  a  light  brown  colour  (fig.  1,/).  Parmuliform  spicule 
circular,  flat,  infundibuliform,  terminating  in  a  point,  like  a 
little  round  shield  turned  up  at  the  margin,  wnich  is  even 
(fig.  2,  J,  c),  arranged  both  internally  and  externally  in  juxta- 
position, more  or  less  overlapping  each  other,  with  the  funnel- 
shaped  process  outwards  in  DOth  instances,  so  that  the  surface 
of  the  crust  is  covered  with  little  points  (fig.  1,/). 

Loc  Biver  Amazons. 

Obs,  The  double  layer  of  statoblast-spicules,  viz.  one  on 
the  inner  and  the  other  on  the  outer  side  of  the  crust,  is  seen 
also  in  Spongilla  nitens, 

2.  Parmula  Brownii, 

apangiUa  BrownU,  BL,  No.  20,  p.  19,  pi.  xxxviiL  fig.  11. 

Globular,  four  or  more  inches  in  diameter,  appended  to  a 
small  twig  rather  than  embracing  it  Structure  and  colour 
the  same  as  in  the  foregoing  species.  Skeleton-spicules  the 
same,  but  diminished  to  half  their  size  round  the  statoblasts, 
to  which  thev  afford  a  distinct  capsule.  Statoblast  globular ; 
aperture  slightly  infundibular ;  crust  thin,  composed  of  micro- 
scopically minute  spherical  cells,  irregularly  agglomerated 
together,  so  as  to  produce  small  lacinulitorm  processes,  which 
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project  into  the  interspaces  between  the  capsular  spicules ;  un- 
accompanied by  the  spinous  spicule,  which  is  present  in  the 
foregoing  species,  and  without  a  continuous  layer  of  the  parmu- 
Uform  spicule  over  the  surface,  but  presenting  one  in  contact 
with  the  chitinous  coat,  where  it  is  overlain  bv  an  extremely 
thin  development  of  the  microcellular  crust,  from  which  the 
lacinuliform  processes  above  mentioned  are  projected. 

Loc.  British  Guiana  (Schomburgk).  British  Museum^ 
general  collection.    Running  no.  527. 

Obs.  The  most  remarkaUe  part  about  this  species  is  the 
cell-structure  of  the  crust,  which  is  just  a  transition  in  size 
from  that  of  Spongilla  Uarteri  and  8.  nitens  to  the  minute 
granular  form  of  Parmula  BcUesii  &c.,  thus  showing  that  the 
latter  is  also  composed  of  minute  cells,  which,  as  before  stated, 
require  a  power  of  450  diameters  to  be  resolved.  Thus  with 
TubeUa  reticulata  and  Parmula  Batesit  we  possess  three  of 
those  species  with  extremely  rigid  reticulated  structure  which 
as  yet  have  only  been  found  in  the  river  Amazons,  but  to  which 
the  provisional  genus  ^^Uruffuaya^"  as  will  presently  be  seen, 
also  appears  to  be  allied. 

Uruguaya,  n.  gen.  prov. 

1.  Uruguaya  corallundea.     (PI.  VI.  fig.  17.) 
JS^fonffittacaralUaides,  Bk^  No.  20^  p.  22,  pL  xxxviiL  fig.  13. 

Irregularly  digitate;  rising  into  a  polychotomous  and 
anastomosing  mass  of  cylindrical  branches,  which  may  attain 
several  inches  (7  or  more)  in  all  directions.  Colour  faint 
whitish  yellow  or  dark  leaden  on  the  surface,  internally 
white  or  colourless.  Surface  even,  vitreous  in  appearance, 
extremely  hard,  smooth,  and  compact,  interrupted  by  small 
raised  vents  more  or  less  uniformly  distributed  at  short  and 
unequal  distances  from  each  other.  Internal  structure  com- 
posed of  short  densely  reticulated  fibre,  formed  of  the  skeleton- 
spicules  of  the  sponge  in  bundles  firmlv  united  together  by 
colourless  sarcode,  which,  together  with  the  spicmes,  in  a 
dried  state  simulates,  from  its  hardness  and  vitreous  appear- 
ance, an  entirely  silicified  mass.  Skeleton-spicule  very 
robust,  much  curved,  cylindrical,  rounded  at  both  ends,  smooth 
or  microspined,  about  six  times  longer  than  it  is  broad 
(PI.  VI.  %.  17).     Statoblast  unknown. 

Loc.  "  Kapids  "  of  the  river  Uruguay,  above  the  town  of 
Salto,  Uruguay. 

Obs.  This  is  a  most  interesting  species  in  almost  every 
particular.     Ist.  Some  of  the  specimens  of  it  that  have  been 
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sent  to  England  are  very  large.  2nd.  That  sent  by  Mr.  George 
Higgin  to  his  brother,  Mr.  Thomas  H.  Higgin,  F.L.S.^  of 
Liverpool,  the  former  took  from  the  "  rapids  "  of  the  nver 
Uruguay,  above  the  town  of  Salto,  "  200  or  300  miles  "  from 
the  sea  in  the  delta  of  the  Parana ;  in  which  ^^  rapids  "  the 
amount  of  water  is  subject  to  such  mreat  alteration  in  quantity 
that,  when  Mr.  Higgin  foxmd  it,  the  stream  was  confined  to 
the  "  cracks  in  the  rock,"  while  when  he  returned  to  the  spot 
again  it  was  "  40  feet  deep."  The  specimen  sent  to  Liver- 
pool is  still  adherent  to  the  piece  of  rock  on  which  it  grew ; 
and  all  the  other  specimens  of  the  sponge  that  Mr.  Higgin 
saw  at  this  spot  were  of  the  same  kind.  3rd.  In  none  of  the 
specimens  sent  to  England  has  the  statoblast  been  seen,  or 
any  other  trace  of  reproductive  organs,  although  the  size  of 
the  specimens  evidences  ftdl  growth,  and  the  circumstances 
connected  with  them,  viz.  their  presence  in  a  river  subject  to 
great  alteration  in  the  size  of  the  stream,  and  at  a  great  dis- 
tance from  salt  water,  supply  all  that  is  required  for  a 
genuine  freshwater  sponge.  4th.  The  characters  of  the 
sponge  above  given  are  imique,  although  the  hardness  and 
ngidilT  of  the  skeletal  structure  seems  to  find  a  kinship  with 
that  of  TvbeUa  reticulata  and  Parmula  Batesii  &c.,  from  the 
river  Amazons,  as  before  intimated,  if  not  also  with  Spongilla 
nttensj  whose  locality  is  at  present  unknown. 

With  reference  to  the  "  leaden  "  colour  of  the  surface,  it  is 
worthy  of  remark  that  this  is  not  only  confined  to  the  surface, 
&ding  off  into  the  white  structure  of  the  interior  a  little  below 
it,  but  in  the  same  branch  may  abruptly  meet  the  faint 
whitish-yellow  colour  which  the  whole  sponge  may  present  on 
other  occasions.  The  cause  of  this  diversity  in  colour  must 
be  explained  by  future  observation. 

Of  the  specimens  of  this  sponge  known  to  me,  one  is  in  the 
Museum  of  the  Roval  College  of  Surgeons,  which  Dr.  Bower- 
bank  states  is  labelled  ^'  near  Salto  Grande,  above  Paysandu," 
presented  by  Mr .  W.  Brag^e  (No.  20,  p.  23) ;  but  when 
Dr.  Bowerbank  adds  that  this  place  is  on  a  tributary  of  the 
upper  part  of  the  river  Amazons,  it  is  evidently  a  mistake ;  for 
Salto  ^d  Paysandu  are  on  the  river  Uruguay.  Another 
specimen  is  in  the  British  Museum,  labelled  "  Freshwater 
sponge  from  Paraguay.  Presented  bv  K.  McAndrew.  Register 
no.  72.  11.  13. 1 ;  running  no.  622.  A  third  is  in  the  Liver- 
pool Free  Museum,  viz.  that  sent  to  his  brother  by  Mr.  George 
Higgin,  to  which  I  have  alluded ;  and  a  fourth  is  part  of  a 
specimen  sent  by  Dr.  Garland  of  Dublin  to  the  same  museum, 
which  differs  from  all  the  rest  in  being  of  a  faint  yellow-white 
colour  throughout  J  with   an  accumulation  of  minute  brown 
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bodies  here  and  there  on  the  surface  towards  the  base^  which 
are  the  capsules  of  one  or  two  undescribed  species  of  the  vorti- 
cellate  innisorian  ^^  jPVeta/'  that  cannot  be  confounded  with 
the  statoblasts  (for  they  would  be  large  enough  to  be  seen 
with  the  naked  eye,  and  situated  in  the  interior). 

Fulfilling  all  the  other  characters  of  a  freshwater  sponge,  I 
cannot  heln  thinking  that  a  specimen  will  bo  found  sooner  or 
later  in  wnich  the  presence  of  the  statoblast  will  complete 
them.  At  the  same  time,  if  we  are  right  in  identifying  the 
statoblast  with  the  winter-eg^  of  the  freshwater  roljzoon, 
that  flustraceous  Indian  species  which  I  have  long  since 
described  and  illustrated  under  the  name  of  Hialopia  lacuatria 
('  Annals,'  1858,  toL  i.  p.  169,  pi.  vii.)  has  not,  to  mj  know- 
ledge, been  founa  to  possess  them ;  so  it  is  not  impossible  &at 
this  may  be  the  case  with  Uruguaya  caraUioideSy  of  which  I 
therefore  make  "provisionally"  a  new  genus.  The  speci- 
mens mentioned  have  been  carefrdly  examined  by  different 
people  over  and  over  again ;  but  in  no  instance  has  a  trace  of 
a  statoblast  been  found,  wiUi  the  exception  of  that  noticed  by 
Dn  Bowerbank  (No.  20,  p.  23),  which,  I  think,  admits  of 
much  doubt,  not  so  much  of  the  existence  of  the  "  fragment " 
as  of  its  belonging  to  Urugvaya  coraHioides. 

Observations. 

Although  my  classification  is  chieflj  based  upon  the  form 
of  the  spicules  of  the  statoblast,  yet  it  is  not  to  be  assumed 
that  I  have  included  all  the  species  of  the  Spongillina  that 
have  been  discovered,  but  those  only  in  which  this  means  of 
classification  has  been  obtained,  as  will  be  seen  by  the  follow- 
ing short  summary  of  Dr.  W.  Dybowski's  elaborate  account 
of  freshwater  sponges  from  Lake  Baikal,  in  Central  Asia 
(No.  32). 

The  specimens  were  obtained  by  his  brother  Df;  Benedict 
DybowsKi  and  Herr  W.  Godleuski  while  in  Siberia,  and 
have  been  divided  into  four  species,  with  their  varieties  re- 
spectively, imder  the  generic  name  of  ^^Luhomirskiaj^  after 
Prince  Wladislau  Lubomirski,  thus — L.  batcalensisy  Pallas, 
sp.,  L.  hadllifsray  n.  sp.,  L.  papyraceaj  n.  sp.,  and  L.  inters 
mediay  n.  sp. ;  in  all  of  which  the  statoblast  (gemmula)  was 
absent ;  so  that,  whatever  arrangement  is  made  of  them  here- 
a^r,  the  present  one  must  rest  upon  their  g^eneral  form  and 
that  of  their  skeleton-spicule  respectively,  which  places  them 
much  in  the  same  position  as  the  two  original  species  (viz. 
8.  fluviatilis  and  o.  lacustris)  before  the  spicules  of  their 
statoblasts  were  discovered. 
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Lvhomirahia  baicalensia. 

JMofmrakia  baioalenns^  Pallas  (apud  Dybowski,  No.  32,  p.  11,  Taf.  i. 
fig.  1),  with  four  varieties,  viz.  a,  p,  y,  d. 

One  learns  from  the  figure  of  this  species  {cp.  cit.  Taf.  i. 
fig-  1),  which  is  half  the  natural  size,  that  it  consisted  of  long 
digital  processes,  about  14  inches  by  ^  an  inch  in  their  greatest 
diameters,  more  or  less  uniformly  inflated  at  short  intervals 
(that  is,  bullate),  biit  solid  throughout.  Structure  elastic,  but 
not  crumbling  between  the  fingers.  Colour  dark  grey  or  olive- 
green.  Skeleton-spicule  curved,  fusiform,  gradually  sharp- 
pointed,  spiniferous  generally,  but  especially  towards  the  ends, 
particularly  in  the  variety  y,  where  the  rest  of  the  shaft  is 
smooth  (PI.  VI.  fig.  19). 

Loc,  Lake  Baikal. 

Largest  skeleton-spicule  0*222  by  0*021  millim.  "  Paren- 
chyma-spicule "  (Pearly  form  of  the  foregoing)  0*159  by 
0*006  millim.,  a  smooth  thin  acerate  (fig.  19,  a). 

Lubomirskia  bacilUfera. 

Lubomirskia  haciUifera,  n.  sp.  (No.  32,  p.  22,  Taf.  i.  figs.  2,  4,  5,  and  6, 
&c.),  with  three  varieties,  viz.  a,  iS,  y. 

Massive,  more  or  less  lobed.  Structure  much  the  same  as 
that  of  the  foregoing  species,  but  finer  and  softer.  Colour 
grass-green.  Skeleton-spicule  curved,  cylindrical,  sometimes 
fusiform  (as  in  the  variety  /8),  round  at  the  ends,  and  spinife- 
rous generally,  but  more  particularly  over  the  ends,  sometimes 
(as  in  the  varieties)  smooth  over  the  rest  or  middle  of  the  shaft 
(PI.  VI.  fiff.  20). 

Loc.  Lake  Baikal. 

Largest  skeleton-spicule  0*270  bv  0*024  millim.  Paren- 
chyma-spicule  a  small,  thin,  smooth  acerate.  No  measure- 
ment 

Lubomirskia  intermedia, 

Lubomirskia  intermedia^  n.  sp.  (No.  82,  p.  28,  Tafl  iv.  fig.  3,  A,  spicule 
only),  with  one  variety,  viz.  a. 

Flat,  spreading.  Structure  like  that  of  L.  baicalensisy  but 
more  tender.  Colour  yellowish  or  olive-^een.  Skeleton- 
spicule  cxunred,  fusiform,  gradually  sharp-pointed,  spiniferous 
generaUy  (Pl.VI.fig.  21). 

Loc.  Lake  Baikal. 

Largest  skeleton-spicule  0*222  by  O'OIS  millim.  Paren- 
chyma-spicule  a  large  smooth  acerate.  No  measurement 
given. 
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Lubomirskia  jK^yracea. 
Lubomirakia  papyracea,  n.  sp.  (No.  32,  p.  83,  taf.  i.  fig.  7  &c.). 

Papyraceous  in  thinness,  with  smooth  shining  surface. 
Structure  very  soft.  Colour  white.  Skeleton-spicule  thick 
(seven  times  longer  than  broad),  curved,  cylindrical,  round  at 
the  ends,  thickly  spiniferous  throughout  (PI.  VI.  fig.  22) . 

Loc,  tiake  Baikal. 

Largest  skeleton-spicule  0*144  by  0*018  millim.  Paren- 
chyma-ispicule  a  very  small  smooth  acerate. 

Obs.  The  "  parenchyma-spicule  "  appears  to  be  the  same  in 
each  of  these  species,  and  therefore  is  probably  merely  an  early 
form  of  the  skeleton-spicule,  and  not  a  ^^  flesh-spicule."  which 
it  is  hardly  to  be  supposed  would  be  the  same  in  all  tour. 

Ohaervatwna, 

Besides  the  new  species  of  freshwater  sponges  in  Lake 
Baikal,  Dr.  Dybowski  mentions  the  occurrence  of  SpongiUa 
lacustrts  in  a  small  lake  at  its  western  end,  called  the  '^  Pacha- 
bicha  See,"  together  with  a  new  species,  viz.  S.  sibirica  (No. 
32,  p.  66),  which  is  not  described;  also  the  occurrence  of 
SpongiUa  lacustris  in  the  Goktscha  See  in  Transcaucasia,  in 
tiae  DniepeTj  Minsk,  Livonia,  and  aboutWarsaw  and  Charkow ; 
also  I^hycuUia  {SpongiUa)  Jluviaiilia  in  Livonia.  Warsaw, 
and  Charkow ;  besides  TrachyspongiUa  erinaceus  (No.  28  and 
No.  32,  Taf.  4.  fig.  13  a),  SpongiUa  erinaceus  (No.  32,  p.  33), 
?  SpongiUa  erinaceus^  Ehr. 

Thus  it  is  evident  &om  what  has  been  above  stated  that 
freshwater  sponges  have  been  found  in  many  parts  of  Europe, 
in  Asia,  and  in  the  two  Americas ;  but,  to  my  knowledge,  no 
notice  has  been  made  public  of  their  occurrence  in  Atrica; 
still  it  may  be  fairly  inferred  that  new  species  will  be  dis- 
covered there  as  well  as  elsewhere;  and  a  yet  further  infe- 
rence may  be  drawn,  viz.  that  we  are  only  on  the  threshold  of 
our  knowledge  of  the  extent  and  varieties  of  the  Potamo- 
spongida  generally,  so  vast  are  the  freshwater  areas  that  have 
not  been  explored  for  this  purpose. 

Ehrenberg  in  his  *  Mikrogeologie,'  1855,  Taf.  1-12,  repre- 
sents many  amphidisks  (birotulates)  which  he  found  in 
"  freshwater  deposits  "  of  various  parts  of  the  world,  several 
of  which  are  quite  different  in  form  firom  those  with  which  we 
are  acquainted. 

Lastly,  I  would  observe  that,  although  I  have  endeavoured 
to  make  the  above  communication  immediately  useful,  it  is 
by  no  means  intended  to  supply  what  can  only  be  obtained  by 
a  careful  perusal  at  leisure  of  all  that  has  been  written  on  the 
subject,  especially  that  to  which  I  have  referred. 
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EXPLANATION  OF  THE  PLATES. 

N.B. — 1.  An  the  figures  of  the  statoblasts  are  drawn  to  the  same  scale, 
Tiz.  l-24th  to  l-1800th  inch,  in  order  that  their  constituent  parts  may 
appear  under  the  same  magnifying-power.  They,  however,  are  to  a 
certain  extent  diagrammatic  for  the  sake  of  clearness,  inasmuch  as  all  the 
coats  are  of  course  m  contact  naturally ;  the  chitinous  coat,  which  is  re- 
presented by  the  dark  line,  is  not  quite  so  thick  and  the  spicules  are  not 
quite  BO  scan^  as  they  are  represented ;  but,  generally  speakmg,  the  whole 
may  be  considered  rekUively  maffnitied  on  the  scale  above  mentioned. 

2.  All  the  "  more  magnified  parts  or  spicules  are  drawn  to  the  scale 
of  l-12th  to  l-6000th  inch. 

3.  The  skeleton-Bpicules,  viz.  figs.  14-18,  are  drawn  to  the  scale  of 
l-12th  to  l-1800th  inch,  and  thereat,  viz.  19-22, on  much  the  same  scale, 
having  been  traced  off  those  done  with  Hartnack's  no.  4,  prism  and  objec- 
tive (No.  32,  p.  69). 

4.  Fig.  13,/,  is  only  magnified  three  diameters. 

6.  It  should  be  remembered  that  all  sponge-measurements,  both  general 
and  elementary,  can  only  be  considered  approximative ;  for  what  is  fixed 
upon  as  a  standard  at  one  time  may  be  upset  by  the  measurements  of 
another,  chiefly  on  account  of  the  objects  appearing  under  different 
degrees  of  development  in  different  specmiens.  Still  there  is  an  average 
largest  size  and  snape  of  the  spicule  which  can  easily  be  recognized :  but 
this  too  is  subject  to  differences ;  for  it  may  be  thick  or  thm,  although 
fuUy  developed,  while  the  former  is  the  shortest  and  the  latter  the  longest. 
Thus  varieties  are  numerous ;  but  the  great  point  is  to  give  the  average 
diape  and  size  of  the  fully-developed  object,  and  to  avoid  as  much  as 
possible  tiie  variations ;  for  the  latter  confuse,  while  a  very  slight  acquain- 
tance  with  sponge-etmcture  points  out  that  their  existence  may  be  in- 
f  emd  in  all  cases. 

Plate  V. 

Fig,  1.  Formula  Bat€9i%.  Perpendicular  section  of  the  statoblast  through 
the  aperture,  showing : — a,  cavity  filled  with  germinal  matter ; 
6,  coat  enclosing  the  same ;  c,  chitinous  coat ;  a,  crust ;  e,  inter- 
nal layer  of  pArmuliform  spicules ;  /,  external  layer  of  the  same ; 
g,  minute  spinous  acerate  spicules;  A,  aperture;  t,  nipple-like 
^prolongation  of  6. 

Fig,  2.  Tne  same.  More  magnified  view  of  fragment  of  crust  bearing 
two  parmuliform  spicules :  a,  crust,  to  show  granular  appear- 
ance of  microcellular  structure;  6,  parmuliform  spicule,  end 
view ;  Cy  the  siame,  lateral  view  \  d,  more  magnified  view  of 
spinous  acerate  spicule. 

Fig.  3.  SpongiUa  niteru,  n.  sp.  Perpendicular  section  of  the  statoblast 
through  the  aperture :  a,  cavity  filled  with  ffenninal  matter :  b, 
coat  enclosing  the  same ;  e,  chitinous  coat ;  a,  crust  composed  of 
cdumns  of  hexagonal  cells  in  the  section,  in  juxtaposition ; 
e,  inner  layer  of  spinous  acerates ;  /,  external  layer  of  the  same ; 
g,  apertore ;  A,  mpple-like  prolongation  of  b ;  i,  more  magnified 
view  of  cell-stxucture  of  crust ;  k,  the  same  of  spinous  acerate. 

Fig.  4.  8.  naoiceUa,  n.  sp.  Perpendicular  section  of  the  statoblast 
through  the  aperture:  a,  cavity  filled  with  germinal  matter; 
6,  coat  enclosing  the  same;  c,  chitinous  coat;  d,  layer  or 
capsule  composed  of  minute  navicelliform  acerates  (no  ap- 
pearance of  crust-substance) ;  «,  aperture ;  /,  nipple-like  pro- 
longation ofb;g,  more  magnified  view  of  navicemform  spicide. 
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Fig.  5.  S.  muUiforis,  n.  sp.  External  view  of  entire  statoblast :  a,  cliiti- 
nous  coat ;  hb^  layer  of  minute  spinous  acerate  spicules  (crust 
almost  obsolete) \  cecoCy  apertures ;  d,  more  magnified  view  of 
spinous  acerate. 

Fig,  6.  Meyenia  plumosa.  Perpendicular  section  of  the  statoblast  through 
the  aperture:  a,  cavity  filled  with  genninal  matter;  b,  coat 
enclosing  the  same;  c,  chitinous  coat;  d,  crust;  e,  birotulate 
spicules  in  situ ;  /.  aperture ;  g,  nipple-like  prolonpition  of  b ; 
hf  birotulate  spicule,  more  magnified ;  i,  disk,  end  view ;  k,  stel- 
late form  of  flesh-spicule. 

Fig,  7.  TubeUa  recurvata.  Ferpendicular  section  of  the  statoblast  through 
the  aperture:  a,  cavity  filled  with  germinal  matter;  6,  coat 
enclosing  the  same  ;  o,  chitinous  coat ;  d,  crust ;  e,  tubelliform 
or  trumpet-like  spicules  in  situ ;  /,  capsule  of  equal-ended  denti- 
capitate  spicules  tn  situ ;  g,  aperture ;  h,  nipple-like  prolongation 
of  0 ;  i,  more  magnified  view  of  tubelliform  spicule ;  k,  the  same 
of  equal-ended  denticapitate  spicule ;  l,  still  more  magnified  end 
view  of  head  of  same. 

Pl^TB  VI. 

Fig,  8.  TubeUa  reticulata.  Perpendicular  section  of  the  statoblast  through 
the  aperture:  a,  cavity  filled  with  genninal  matter;  b,  coat 
enclosing  the  same ;  c,  chitinous  coat ;  d,  crust ;  ey  trumpet-like 
spicules  in  situ ;  f,  aperture ;  g,  nipple-like  prolongation  of  b ; 
h,  more  magnified  view  of  trumpet-like  spicule ;  t^  the  same  of 
large  disk,  end  view ;  k,  the  same  of  small  disk,  end  view ;  l^ 
small  spinous  skeleton-spicule  forming  a  capsular  layer  to  the 
statoblast;  m,  skeleton-spicule  smootn  or  sparsely  spined;  %y 
more  magnified  view  of  /. 

Fig,  9.  T.  spinata,  n.  sp.  Perpendicular  section  of  statoblast  through 
the  aperture:  a,  cavity  filled  with  germinal  matter;  b,  coat 
enclosing  the  same;  c,  chitinous  coat;  dy  crust;  e,  trumpet- 
shaped  spicules  m  sAu ;  fy  aperture ;  g,  nipple-like  prolongation 
of  & ;  h,  more  magnified  view  of  trumpet-shaped  spicule  with 
spinous  shaft;  »',  large  disk;  ky  small  disk,  ctenticulatedy  end 
view ;  ly  the  same,  stul  more  magnified,  lateral  view ;  m,  fleeh- 
spicule,  spinous  acerate. 

Fig,  10.  T,  pauhita :  a,  trumpet-shaped  spicule,  lateral  view ;  by  huge 
disk,  end  view ;  c,  another  form  of  the  trumpet-like  spicule. 
Scale  l-12th  to  l-6000th  inch. 

Fig,  11.  Meyenia  fluviatUis :  a,  birotulate  spicule,  lateral  view ;  by  denti- 
culated disk,  end  view.    Same  scale. 

Fig,  12.  TuheUa  anonynia,  n.  sp.  External  view  of  statoblast  of  unknown 
sponge :  a,  striated  coat ;  &,  reticulated  structure  resting  on  the 
same ;  c,  aperture ;  d,  reticulated  structure,  more  magnified,  to 
show  that  it  is  composed  of  minute,  erect,  conical  bodies  in 
relief  on  the  striated  coat,  having  a  spicule  in  the  middle  of 
the  interstice;  e,  more  magnified  lateral  view  of  spicule;  /, 
fr^ment  of  coat  of  germinal  matter,  showing  polygonal  reticu- 
lation. 

Fig,  13.  SodhgiUa  LordU,  Lateral  view  of  entire  statoblast :  a,  body  or 
chitinous  coat;  6,  neck,  ending  in  c,  aperture;  dy  coating  of 
acerate  spicules ;  «,  more  magnified  view  of  spicule ;  /,  group  of 
statoblasts  tn  situy  magnified  three  diameters. 

Fig,  14.  S,  lacustris,  Skeleton-spicule,  to  show  the  "  gradually-pointed  " 
form. 
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Fig.  15.  Parmda  Batem,     Skeleton-spicule,  to  show  the  <<  abruptly- 
pointed  "  form. 

JFY^.  16.  TubeiUi  reticulata,    Skeleton-spicule,  to  show  '*  rounded  end." 

Fiff.  17.  Uruguaya  eoraUimdes»    Skeleton-spicule,  to  show  micropuncta- 
tion  and  "  rounded  "  ends. 

Fig,  18.  SpongUla  nUem.    Skeleton-spicule,  to  compare  with  foregoing 
form. 

Characteristic  skeleton-spicules  of  freshwater  sponges  from 
Lake  Baikal,  after  Dr. W.  Dybowski ;  traced  off  the  figures  in  Taf. 
iv.  (No.  32),  diawn  with  Elartnack's  prism  and  no.  4  objective. 

Fig.  19.  Zubomirskia  baicayims,  Pallas :    a,  "  parenchyma-spicule,"  after 
Dybowski. 

Fig.  20.  L.  hactUifera,  n.  sp. 

Fig,  21.  i.  intermediaj  n.  sp. 

Fig.  22.  L.  papyracea,  n.  sp.,  two  forms. 


X. — Spolia  Atlantica  :  Contributions  to  the  Knowledge  of 
the  Changes  of  Form  in  Fishes  during  their  Growth  and 
Development^  especially  in  the  Pelagic  Fishes  of  the  At- 
lantic,   Bj  Dr.  C.  F.  LuTKEN. 

[Continued  from  p.  14.] 

8.  Braha,  Tabactes,  Ptertcombus,  Pteraclis. 

With  regard  to  Brama^  it  is  to  be  remarked,  in  the  first 
place,  that  it  has  been  ascertained  that  B.  Raji  is  not  an 
ahnost  exclnsively  Mediterranean  species,  but  a  bathyphilous 
and  very  cosmopolitan  species,  which  is  spread  n-om  the 
Fardes  to  the  Cape,  and  represented  at  Chili,  New  Zealand, 
and  Japan  by  very  nearly  allied,  if  not  identical  forms  .(J5. 
jcgponica^  Hilg.,  appears  to  be  a  distinct  species),  but  has  not 
yet  been  found  among  the  Antilles  or  on  the  eastern  coast  of 
America.  Leaving  out  of  consideration  some  young  forms 
(J5.  Ordniy  B.  Bussumieri)  which  c^not  pretend  to  the 
rank  of  distinct  species,  a  series  of  species  from  the  Antilles, 
Madeira,  &c.  have  subsequently  been  described,  some  with 
smooth  scales,  others,  as  in  Pteraclis  and  Pterycombus^  with  a 
large  spine  upon  the  anterior  margin  of  the  visible  part  of 
eaoi  scale,  and  a  corresponding  notch  in  the  posterior  mar^n 
of  the  immediately  preceding  scale.  It  is  a  singular  thmg 
that  it  has  not  hitherto  been  observed  that  B.  Raiij  when 
young  but  yet  about  half-grown  (290  millims.)^  has  tne  scales 
armed  with  the  same  spines,  which  do  not  disappear  until  the 
fish  approaches  its  full  development.  We  are  therefore  not 
justified  in  forming  a  separate  genus  {Taractes)  for  the  species 
of  Brama  with  spines,  nor  in  determining  the  young  individuals 
furnished  with  spines  {Taractes  asper^  Brama    Orcini  and 
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Dtissutniert)  as  the  young  of  sj^ecies  which  retain  the  spinous 
character  of  the  scales  all  their  lives ;  for  they  may  jnst  as 
well  belong  to  species  which,  like  B.  Rc^ij  become  completely 
smooth  as  they  advance  in  age*  The  small  Bramce  with 
spines,  from  11-47  millims.  long,  that  I  have  examined,  which 
in  general  agree  with  the  young  forms  above  mentioned  and 
formerly  described,  present  no  peculiarity  which  prevents  our 
referring  them  to  B.  Raji ;  and  consequently  we  may  very 
well  provisionally  range  these  nominal  species  among  the 
synonyms  of  the  type  species  in  question.  It  is  probable, 
however,  that  the  young  individuals  belonging  to  the  different 
species  of  Brama  will  closely  resemble  one  another,  and  be 
extremely  difficult  to  distinguish ;  in  those  which  I  have  at 
my  disposal,  some  of  which  (the  largest)  were  found  in  the 
stomach  of  large  voracious  fishes,  and  others  (the  smaller  ones) 
fished  at  the  surface  of  the  Atlantic,  I  have  been  able  to 
recognize  only  the  elements  of  a  single  continuous  series,  and 
not  the  representatives  of  several  species.  One  of  the  oldest 
and  one  of  the  youngest  individuals  of  this  series  referred  to 
B.  Raji  are  represented  in  pi.  iv.  (of  the  Danish  memoir) ; 
and  I  refer  the  reader  for  their  differences  and  for  their  com- 
parison with  the  adult  fish  to  figs.  1  and  2. 

With  the  young -BramcB  which  we  have  just  been  discussing 
there  was  also  a  rterr/comb\iSj  perhaps  a  young  P.  bramaj  an 
arctic  species  inhabiting  deep  water,  hitherto  known  only 
fix)m  specimens  derived  from  the  coasts  of  Finmark  and  Nor- 
way ;  this  specific  determination,  if  correct,  will  furnish  a 
fresh  proof  of  the  conformity  presented  in  general  hj  the 
faunas  of  great  depths  in  the  tropical  and  arctic  seas.  In  the 
stomach  of  the  same  albacore  which  contained  these  inter- 
esting young  Bramidse  there  was  also  a  young  fish  belonging 
to  the  arctic  genus  HimantolophuSy  perhaps  H.  ReinhardH. 
Fig.  4,  pi.  iv.  (of  the  Danish  memoir),  placed  near  that  of  the 
adult  Bramay  will  elucidate  the  veiy  considerable  changes 
that  the  young  Purycomhi  undergo  during  their  growth  and 
development. 

A  pelagic  genus  allied  to  Brama  and  Pterycomhus  is  the 
genus  PteracTisy  the  still  little-known  species  of  which  per- 
haps need  to  undergo  some  reduction.  Our  sailors  have  also 
found  it  in  the  stomachs  of  albacores :  and  they  have  moreover 
captured  in  the  nets  very  small  examples  of  7-15  millims.  long. 
Their  physiognomy  greatly  resembles  that  of  the  young 
Bramce  and  Pterycombi]  and  they  differ  as  much  as  these  and 
the  young  doraclos  fix)m  ftdly  developed  fish.  The  body  is 
short,  thick,  and  pyriform ;  the  scales  are  high  and  hexagonal, 
each  armed  with  a  spine  directed  backward;  the  preeoper- 
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culum  i3  very  spinous;  the  dorsal  and  anal  are  low  and 
almost  completely  retractile  within  their  scaly  sheaths ;  as  in 
the  yomig  GaryphoBncB  and  Pterycombij  the  dorsal  does  not 
commence  so  far  forward  as  at  a  later  period,  and  it  is  placed 
farther  back  in  proportion  as  the  fish  is  younger ;  the  ventrals 
are  composed  ot  a  few  very  fine  rays  &c. 

9.  Naucrates,  Nauclerus,  and  Xystrophorus  ;  Nomeus, 
PORTHMEUS,  LiCHiA,  and  Chorinemus  ;  Paropsis. 

Mr.  Gill  and  myself,  some  years  ago^  showed  that  the 
Nauderi  are  young  forms  of  Naucrates ;  and  the  synonyms  of 
the  celebrated  pilotfish  {N.  ductor)  have  consequently  been 
augmented  by  the  other  probably  merely  nominal  species  of 
NoMcrates.  by  all  those  of  the  genus  NaucleruSy  ana  by  two 
species  r^erred  to  the  genus  Seriola,  But  it  has  not  hitherto 
been  noticed  that  XyatrophoruSy  Bich.,  is  nothing  but  the 
youngest  form  of  Naucrates ;  moreover,  among  the  first  stages 
of  Sericla  there  are  also  some  whicn  present,  in  part,  the 
characters  of  Xystrophorus.  The  very  young  Naucrates  are 
among  the  small  fishes  which  are  often  met  with  among  the 
arms,  tentacles,  &c.  of  the  Physalice,  pretty  frequently  asso- 
ciated with  Nomeus  Gronoviiy  which  is  not  less  pelagic  than 
Naucraies.  These  little  fishes,  as  well  as  the  young  of  Seriola^ 
CoryphcBnOy  &c.,  are  also  met  with  in  the  floating  masses  of 
seaweeds.  The  youn^  of  Naucrates  and  Nomeus  constitute 
'  the  most  firequent{>roauct  of  net-fishing  in  the  open  sea ;  and 
we  thus  possess  numerous  examples  of  them,  which  bear 
witness  in  favour  of  their  wide  geographical  distribution.  In 
Nomeus  the  changes  arising  from  age  and  development  are 
comparatively  insignificant,  but,  perhaps,  only  because  they 
occur  80  early  that  they  have  not  hitherto  attracted  attention. 

Forthmeus  ar^enteusy  of  which  our  museum  possesses  an 
example  74millims.  long,  from  the  coast  of  Guinea,  is  not,  as 
has  been  supposed,  a  young  form  of  Chorinemus.  but  of  lochia 
amia.  As  this  species  must  be  referred  to  a  different  genus 
from  Lichia  glaucuSy  we  may  very  well  leave  to  the  latter  the 
name  of  Lichiay  and  in  future  designate  L.  amia  under  that 
of  ParthnsBus  amia  (Lac.).  On  the  other  hand,  Lichia  calcary 
BL,  of  which  I  have  before  me  a  specimen  25  millims.  long,  is 
a  young  form  of  some  Chorinemus  of  the  Atlantic  with  four 
dorsal  spines,  perhaps  Chorinemus  saliens.  The  museum  has 
receivea  a  corresponding  series  of  a  Chorinemus  from  the 
Indian  Ocean  25-34  millims.  long,  with  seven  spinous  dorsal 
rays,  including  successive  stages  up  to  the  perfectly  deve« 
lopea  although  still  very  young  form.  For  tne  subdivision 
otthis  genus  it  would  be  best  to  employ  a  difference  hitherto 
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unnoticed  (see  the  fig.  on  p.  512  of  the  Danish  memoir), 
namely  the  existence  or  absence  of  teeth  on  the  pterygoids 
side  by  side  with  those  of  the  palatines  and  vomer,  in  accor- 
dance with  the  following  scheme,  tlie  divisions  of  which  must, 
however,  only  be  estimated  as  sections  or  subgenera,  and  not 
as  true  genera : — 

A.  4-5  (6)  dorsal  spines ;   scales  linear ;    no    teeth  on  the 

pterygoids.      C.  occidentalism  salienSy palometa  {Oligo^ 
plitesj  GiU). 

B.  7  dorsal  spines,  and  teeth  on  the  pterygoids. 

1.  Scales  hnear:  C.  tol  {C.  mpaaettaj  Klz.,  perhaps  the 

young  form  of  C.  tol).    ' 

2.  Scales  short  and  broad :    C,  lysony  sancti  Petri^  and  a 

new  species  from  Singapore  which  greatly  resem- 
bles C,  altus  of  Ae  western  coast  of  Central 
America. 
In  some  species  the  teeth  of  the  upper  jaw  are  uniserial, 
and  in  others  bi-  or  pluriserial ;  but  those  of  the  mandible  are 
always  biserial,  although  here  a  remarkable  difierence  due  to 
age  makes  its  appearance ;  the  older  individuals  are  homodonty 
and  the  young  heterodont.  In  other  words,  in  the  young 
Chorinemij  until  they  are  about  half-grown,  the  outer  row  in 
the  mandible  consists  of  very  small,  numerous,  setiform  teeth 
placed  very  close  together  (almost  as  in  the  Chaetodonts), 
which  are  very  different  from  the  strong,  conical,  recurved 
teeth,  separated  by  distinct  intervals,  and  consequently  much 
less  numerous,  of  the  inner  row.  During  the  growth  of  the 
fish  these  outer  teeth  are  replaced  by  a  new  row  of  teeth, 
which,  according  to  the  species,  are  identical  with,  or  more  or 
less  similar  to  those  of  tne  inner  row.  A  somewhat  super- 
£cial  observation  of  these  important  modifications  of  the 
dental  system,  which  depend  upon  the  age  of  the  individual, 
might  easily  lead  to  the  establishment  of  unfounded  specific 
distinctions.  The  pterygoidian  teeth,  mentioned  above, 
likewise  exist  in  the  genus  Paropsis ;  and  this  genus  presents 
another  peculiarity  not  previously  mentioned,  namely  the 
ramification  of  the  lateral  line,  which,  however,  seems  to  be- 
come less  marked  with  increasing  age. 

10.  PsENES,  CuBiCEPS,  and  Navabchus. 

It  is  akeady  known  that  NavarcJius  is  ^enerically  identical 
with  Atimostoma  and  Trachelocinrus.  as  idso  that  this  genus 
falls  into  that  of  Cubiceps.  But  in  tne  present  state  of  science 
it  is  equally  difficult  to  separate  the  genera  Psenes  and  Ctibi" 
eqps.  Under  these  two  names  a  series  of  species  have  been 
described  which  are  for  the  most  part  young  forms  still  un* 
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known  in  the  adult  state,  and  which  will  no  doubt  have  to 
undergo  redaction.  Among  the  rather  numerous  small  pelagic 
individuals  of  the  genus  Psenes  possessed  by  our  museum,  I 
have  been  able  to  aistinguish  five  or  six  species ;  but  I  have 
only  partiaUy  succeeded  m  referring  them  to  those  which  have 
been  described.  I  regard  as  new  a  high,  short,  and  very  com- 
pressed form,  nearly  colourless  and  semitransparent,  from  the 
Straits  of  Surabaya,  P.  peUuciduSj  sp.  n.  (figured  p.  516  of 
the  Danish  memoir),  which,  I  suppose,  could  not  very  well 
represent  the  juvenile  form  of  a  £iavarchus.  Another  form 
very  widely  distributed  in  the  Atlantic  is  represented  in  pi.  v. 
fig.  2  (of  the  Danish  memoir)  ;  I  have  made  it  provisionally 
a  new  species  under  the  name  of  P.  maculatasj  but  strongly 
suspect  that  it  may  be  a  young  form  of  Navarchus  aulcatus 
(Cubiceps  gracilis)^  or  of  Attmoatoma  capense  (species  which 
are  perhaps  identical) ,  or  of  some  analogous  form.  We  shall 
haraly  deceive  ourselves  if  we  regard  these  three  types  (P. 
maculatHSj  N^  stdccUtiSj  and  A.  capense)  as  three  successive 
stages  of  a  single  species,  or,  at  any  rate,  of  several  very 
nearly  allied  species,  whicn  only  appear  rarely  at  the  surface 
of  the  sea  in  their  developed  state,  and  which,  in  consequence, 
are  still  but  little  known  to  naturalists ;  perhaps,  indeed,  it  is 
not  precisely  my  Psenes  maculatiiSj  but  another  nearly  allied 
form,  which  I  have  met  with  more  rarely,  and  which  is  dis- 
tinguished by  a  smaller  number  of  rays  in  the  vertical  fins, 
that  is  really  the  young  form  of  NavarcAus  stdcatus  and  Ati^ 
mostoma  capense.  The  group  Psenes- Cubiceps  is,  in  point  of 
fact,  one  of  the  pelagic  groups  of  which  we  know  least,  and 
with  regard  to  which  we  have  scarcely  begun  to  lift  a  little 
comer  of  the  veil  which  hides  the  rich  ichthyological  fauna  of 
the  great  depths.  In  none  of  these  young  or  more  advanced 
forms  of  Psenes  have  I  found  a  spinous  praeoperculum  as  in 
80  many  other  young  Scomberoids,  and  as  is  the  case  in  the 
adult  state  with  the  prseoperculum  and  interoperculum  of  a 
fish  which  appears  to  oe  very  nearly  related  to  Psenes j  namely 
PaUnurichikys  {Pammelas)  perdjormis ;  there  is  nothing 
which  seems  to  indicate  that  any  of  the  forms  of  Psenes  that 
have  been  described,  or  that  I  have  examined,  can  be  derived 
from  that  species,  which  is  only  known  from  specimens  from 
the  eastern  coast  of  North  America. 

11.  Stbomateus,  ApoLEcrns;  Schedophilus;  Tbacht- 
NOTUS  ;  MiCROPTERTx ;  Seriola. 

The  conjecture  has  already  been  put  forward  that  the 
"  Bhombrn  crenulatus^^^  Cuv.,  is  a  young  form  of  Stramatetts 
4Mlepidofu$  {Oardeniij  langipinnis).      ur.  Giinther  has  also 
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shown  that  Stromateus  securifer  is  only  a  young  8.  argenteus 
{candidus) ;  and  the  subormnation  on  the  same  ground  of 
Apolectus  stromateus  to  8.  paru  is  confirmed  by  the  descrip- 
tion  of  a  little  fish  (13  millims.)  from  the  Straits  of  Riouw, 
with  large  ventrals  and  the  margin  of  the  prasoperculum  den- 
ticulated, in  which  I  have  recognized  a  still  younger  form  of 
the  Apolectus  and  of  8.  paru.  In  consequence  of  these  analo- 
gies, and  depending  in  part  upon  the  materials  at  my  disposal, 
and  in  part  on  what  I  have  found  in  the  literature  of  the  sub- 
ject, it  seems  to  me  more  than  probable  that  8,  (Seserimus) 
microchirusy  with  more  or  less  rudimentary  ventrals,  is  a  young 
form  of  8.  fiatola ;  but  as  this  question,  wh^n  once  raised,  may 
easily  be  elucidated  by  the  ichthyolo^ts  of  the  Mediterranean 
coasts,  I  shall  leave  to  them  the  task  of  solving  it,  and  shall 
not  discuss  it  further.  With  regard  to  the  genus  8trom€Ueus 
I  shall  further  remark  that  the  separation  effected  by  M. 
Bleeker  of  the  three  species  8.  ar^enteusy  cinereay  and 
sinensis  {atouSy  albus)  as  forming  a  distinct  genus,  8troma'- 
teoidesy  must  be  sustained.  This  genus  is  chiefly  character- 
ized by  its  short  branchial  clefts ;  young  examples  of  8tromct^ 
ieoides  sinensis  also  confirm  the  proposition,  already  advanced 
by  M.  Bleeker,  that  the  ventrals,  in  this  genus,  disappear 
earlier  than  in  the  true  8tromateiy  if  indeed  they  are  not  com- 
pletely  deficient.  8.  mediusy  Pet,  is  a  true  8tromateusy  and 
not  a  8tromateoides, 

The  genus  8chedophiluSy  which  belongs  to  the  true  pelade 
fishes,  counts  several  (4)  species ;  I  shall  abstain  from  dis- 
cussing whether  it  may  not  be  necessary  to  make  them 
undergo  some  reduction.  The  pretty  numerous  specimens, 
chiefly  young,  that  our  Museum  possesses  must  all  be  re- 
ferred to  &  medusophagus.  The  differences  of  age  manifested 
in  the  proportions  of  the  parts  of  the  body,  the  system  of 
coloration,  &c.  might  certainly,  if  we  examine  them  isolatedly, 

five  rise  to  the  establishment  of  illegitimate  species;  but  they 
ave  no  great  importance  from  a  general  point  of  view. 
The  great  differences  arising  from  age,  which,  in  the  genus 
TrachynotuSy  have  caused  a  series  of  false  species,  and  even 
genera  {Doliodouy  Bathrolwmus)  to  be  established,  have  aiie^j 
Deen  dealt  with  by  MM.  Glinther  and  Gill,  and  I  have  nothing 
essential  to  add.  I  shall  onl^  remark  that  T.  rhomboides  of 
the  West  Indies  already  has  its  rhomboidal  physiognomy  and 
its  much  prolonged  sickle-shaped  fins  at  an  age  when  these 
prolongations  of  the  fins  are  still  rather  short  in  the  T.  ovatus 
of  the  Indian  seas,  and  that  I  am  of  opinion  (with  Mr.  Gill) 
that  these  two  species  must  be  regarded,  at  least  provision- 
ally, as  distinct     On  the  other  hand,  Micropteryx  (Ohloro^ 
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$combu8)  chrysurus  is  not  one  of  the  forms  in  which  the 
changes  due  to  age  can  rive  rise  to  the  establishment  of  de- 
ceptive species.  Nevertheless  the  scapular  and  praeopercular 
spmes,  which  are  characteristic  of  so  many  Scomberoids  in 
the  first  phases  of  their  development,  are  not  wanting  in  the 
voungest  individuals  (10-25  millims.)  of  the  series  that  I 
have  examined. 

The  division  indicated  bv  6.  Cuvier,  and  effected  by  Mr. 
Gill,  of  the  genus  Seriola  mto  two  distinct  genera,  Zonichthya^ 
Swainson^  and  Halatractusj  Gill,  seems  to  be  very  natural. 
(8.  aigas  is  the  type  of  a  third  genus,  Naucratopsisj  Gill ;  and 
8.  Dussumieri  and  sttccincta  are  young  forms  of  Naucratee 
ductor).  To  the  genus  Zonichthya  belongs  8.  nigrofaaciata 
(with  which  8,  intermedia  is  no  doubt  to  be  united) ;  the  genus 
Halatractuaj  or  /Sen'oia  proper,  includes  8,  Dumerilii.  Kisso 
(with  which  I  identify  not  only  8.  purpuraacenay  Scnl.,  but 
also  8.  8olandriy C.  &  v.),  8.  quinqueracttataj  Schl.,  8. zonafa^ 
Mitch,  {carolinenaiay  Holbr.),  and  8.  rivoliana  {8.  Boaciijfal" 
caUij  and  bonarienaia  perhaps  do  not  differ  from  this  last 
species).  8.  tapetnometojHm  (an  example  73  millims^  lonff 
from  the  Indian  Ocean)  is  no  doubt  only  a  young  form  of 
8  Dumeriliiy  with  the  transverse  bands  which  are  character- 
istic of  so  large  a  number  of  young  Scomberoids.  Young 
Serioke  are  tolerably  frequent  in  our  pelagic  collections ;  the 
entire  group  may  therefore  no  doubt  be  regarded  as  subpelagic, 
and  certain  forms  (such  as  8.  rivoliana)  as  completely  pelagic. 
Besides  several  more  or  less  juvenile  forms  of  8.  Dumerilii 
and  8.  rivolianay  our  museum  possesses  very  young  forms 
(19-26  millims.)  with  the  head  armed  with  very  large  spines, 
and  greatly  resembling  the  so-called  Xyatrophorua  phase  of 
Naucratea ;  I  have  referred  them  to  8.  zonata  (carohnenaia) ; 
lastly,  young  spinous  forms  of  8.  nigrofaaciata  and  8.  quin- 
queradiataj  with  regard  to  which  I  refer  to  the  figures  (pi.  iv. 
figs.  7-11  of  the  Danish  memoir)  for  the  greater  or  less  diffe- 
rences in  physiognomy,  the  system  of  coloration  &c.  which  dis- 
tinguish tnem  from  the  adults.  I  think  also  that  we  must  refer 
to  3ie  subpelagic  forms  the  8eriolichthya  bipinnulatua  (the  pr»- 
operculum  of  which,  notwithstanding  what  has  been  saia,  ia 
not  denticulated),  as  having  been  observed  not  only  in  the 
Indian  Ocean,  but  also  in  the  Mediterranean  and  the  West 
Indies.  The  8eriolell<B  having  been  identified  with  the  Nep^ 
tomeni  by  Dr.  Giinther,  we  mu^t  suppose  that  the  armature 
of  spines  indicated  in  them  likewise  aoes  not  constitute  a  per- 
manent character. 
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12.  Caranx,  Cabangichthts  ;  Gallichthys;  Selene 
(Argyreiosus,  Vomer). 

In  the  Caranx  group  too  many  and  too  few  ^nera  have 
been  established.  Following  the  principles  adoptd  by  certain 
authors,  we  might  establish  still  more  of  them ;  for  several  on- 
described  species  represented  in  our  museum  must  famish 
types  for  new  divisions :  on  the  other  hand,  we  cannot  approve 
of  suppressing  them  all.  A  critical  revision  allows  us  to 
retain  the  six  following  genera : — 

1.  Trachurusy  Cuv.  (Gthr.).  The  lateral  line  is  cuirassed 
throughout  its  whole  length.  The  species  of  this  genus  have 
erroneouslv  been  united  into  a  single  one ;  I  am  able  to  dis- 
tinguish tne  following : — T.  Linncei,  Malm,  the  form  from 
the  Northern  seas,  which,  however,  is  also  met  with  in  the 
Mediterranean ;  T.  mediterraneus  (Steind.),  which  also  pro- 
bably occurs  in  the  Northern  seas,  where,  however,  it  is  cer- 
tainly rare ;  T.  Cumeriy  Lowe  (Madeira,  West  Indies,  west 
coast  of  South  America)  ;  T.  japonicusj  Blkr.  (China,  Aus- 
tralia). The  relative  proportions  between  the  two  parts  of 
the  lateral  line,  its  more  or  less  sudden  or  oblique  inflexion, 
and  the  height  of  the  plates  in  proportion  to  tneir  breadth, 
famish  good  specific  characters. 

2.  Megalaspisy  Blkr.  With  8-9  finlets  separated  from  the 
dorsal  and  anal. 

3.  DecaptertASy  Blkr.  A  single  finlet  (the  last  ray  of  the 
fin)  separated  from  the  dorsal  and  anal. 

4.  Caranx^  Cuv.  Lateral  line  incompletely  cuirassed  as  in 
2  and  3 ;  no  isolated  finlets.  Carangichthys  is  only  a  young 
Caranx  with  the  prseoperculum  denticulated.  This  genus  has 
been  divided  into  a  great  number  of  subgenera,  which  it  would 
be  superfluous  to  enumerate,  and  which  ougnt  all  to  be  sup- 
pressed. 

5.  Oallichthysy  Cuv.  Naked,  or  nearly  scaleless  j  the  first 
dorsal  is  rudimentary  in  young  individaals,  and  altogether 
wanting  in  the  adults.  Blepharisy  Scyrisy  Bynnisy  &c.  are 
foundea  upon  differences  arising  from  age,  and  must  conse- 
quently be  eliminated. 

6.  /81efen«,  Lac.  {Vomery  ArgyreiosttSy  &c^). 

The  young  of  Carana  and  TrachuruSy  down  to  a  length  of 
10-14  millims.  for  the  smallest,  are  often  brought  by  the  sailors, 
and  we  thus  possess  a  ^eat  number  of  them ;  but  it  is  not  pos- 
sible to  determine  their  species  with  exactitude  except  when 
they  occur  in  more  complete  series,  which  enable  us  to  recognize 
the  characters  of  the  adult.  In  my  memoir  I  indicate  the  difle- 
rences  arising  from  age  that  I  have  observed  in  certain  species. 
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especially  from  the  West  Indies  ;  and  these,  considering  the 
dimctdty  of  distinguishing  from  each  other  the  species  be- 
lon^ne  to  these  genera,  merit  some  attention.     The  youngest 
individuals  with  no  scales  or  lateral  line,  and  with  a  spinous 
prasoperculum,  certainly  do  not  present  any  character  which 
enables  us  to  decide  whether  they  are  Trachuri  or  Garangea. 
The  species  in  which  I  have  observed  the  greatest  changes 
durine  growth  and  development  is  C.  armaius ;  but  they  are 
alreacfy  in  great  part  well  known,  and  I  shall  not  here  examine 
them  in  more  detail.     These  changes  are,  however,  very  in- 
ferior to  those  observed  in  the  OcdlichthyeSj  which  nave  been 
divided  into  more  genera  than  there  are  species  in  reality, 
because  the  successive  stages  which  recur  m  an  analogous 
manner  in  the  different  species  have  been  interpreted  as  con- 
stituting so  many  separate  generic  types — the  result  of  which 
has  naturally  been  that  the  diagnoses  of  the  species  have  be- 
come as  incorrect  as  possible,  and  that  systematic  confusion 
has  attained  its  final  limits.     Each  of  the  three  or  four  exist- 
ing species  passes  through  a  phase  of  Blepharis  {GaUichthga)^ 
one  of  Scyrisy  and  one  of  Eynnis.     Hynnis  goreensis  is  thus 
the  adult  form  of  GaUichthys  cegyptiacua  and  of  Scyris  atex- 
andriniis ;  the  forms  described  by  Poey  under  the  names  of 
Scyris  analis  and  Hynnia  ctibenaia  correspond  in  the  same  way 
to  G.  (Blepharis)  crinitus.     The  Scyris  phase  belonging  to 
G.  ciZiiam  has  not  been  before  described.     It  may  be  asked 
(but,  owing  to  the  want  of  suflScient  materials,  I  cannot  decide 
the   question)    whether    G.   ciliaris  of  the   Indian    Ocean 
differs  specifically  from  the  American  G.  crinitus.     If  these 
two  forms,  comparatively  rare   in  the  adult  state,  are,  as  I 
suppose,  fishes  which  inhabit  tolerably  deep  water,  we  can 
understand  that  the  same  species  might  occur  in  seas  far  dis- 
tant from  each  other.     The  general  rule  which  finds  its  ex- 
pression in  the  changes  of  form  produced  in  this  genus  may 
oe  summed  up  as  follows : — Greater  and  greater  elongation 
of  the  body,  so  that  its  original  proportions  are  completely 
altered ;  reduction  of  the  number  of  spinous  rays  in  the  dorsal 
and  anal  fins,  as  also  of  the  filamentous  prolongations  of  the 
ventrals,  ana,  later  on,  likewise  of  those  of  the  dorsal  and 
anal. 

Exactly  similar  changes  occur  in  the  genus  Selene^  Lac. 
(p.  p.)  ( =  ArayreiosttSy  Vomery  Platyaomus) ;  and  in  conse- 
quence "  analogy  "  and  "  affinity  "  have  been  until  very 
lately  confounded  in  them  as  in  Gallichthya'y  nay,  more, 
after  Dr.  Giinther  had  elucidated  the  filiation  of  the  forms  in 
the  essential  points,  the  justice  of  his  views  was  contested, 
and  the  error  again    maintained   with    a  certain  emphasis. 
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Leaving  out  of  consideration  Argyreiosus  dorsalis^  with  regard 
to  which  I  will  not  attempt  to  decide  whether  it  is  a  variety  of 
Selene  setipinnis  or  a  distinct  species,  it  seems  to  me  evident^ 
from  all  that  I  know  in  nature  and  from  literature,  that  in- 
stead of  four  species  there  are  only  two  on  the  east  coast  of 
America,  namely  Selene  {Argyreiosus)  vomer^  Linn.,  and  8. 
setipinnis^  Mitch.  {Vomer  Br otonii).  I  have  illustrated  by 
two  series  of  figures  (pp.  543  and  547  of  the  Danish  memoir) 
the  development  of  these  two  species  and  the  changes  they 
undergo  with  age.  The  young  form  of  S.  setipinnis  has  beea 
described  under  the  name  ot  Arayreiosus  unimaculatus ;  if 
consistency  had  been  desired  it  might  have  been  set  up  as  a 
distinct  genus ;  the  very  old  form  of  the  same  species  is  Platy* 
somus  micrcpteryx  of  Swainson.  Argyreiosus  vomer ^  L.,  Zeaa 
rostratus  and  Argyreiosus  capillaris  of  Mitchill,  A,  Spixii^ 
Cast.,  triacanthus  and  Mauriceij  Sw.,  and  senegalensisy  Guich., 
are  all  one  and  the  same  species,  Selene  vomer  (L.),  which, 
in  its  complete  development,  is  represented  by  the  Selene 
argenteay  Lac.,  described  by  Brevoort.  The  two  species 
attain  nearly  the  same  size  (2  feet),  and  follow  a  very  parallel 
course  in  their  evolution — with  this  reservation,  however,  that 
the  successive  stages  present  greater  differences  among  them- 
selves in  S.  vomer  than  in  S.  setipinnis.  and  that  the  principal 
changes  are  earlier  accomplished  in  this  latter  species.  As 
will  be  seen  from  the  figures,  the  young  forms  of  the  two 
species  have  the  body  veir  short  and  thickset ;  the  first  dorsal 
and  the  ventrals  are  well  developed,  and  have  filamentous 
prolongations  in  S.  vomer ;  with  age  the  body  extends  more 
or  less  in  length,  and  the  ventrals  as  well  as  the  first  dorsal 
are  reduced  to  a  minimum,  while  the  pectorals  become  elon- 
gated, and  the  first  ray  of  the  anal  and  that  of  the  second  dorsal 
acquire  an  enormous  length,  in  S.  vomer.  Thus,  in  propor- 
tion as  the  form  of  the  body  is  modified,  the  prolongations  of 
the  fins  which  in  the  young  perform  the  office  of  instruments 
of  movement  or  of  balancement,  are  replaced  in  the  adults 
by  prolongations  of  the  same  nature,  but  developed  ebewhere. 
Both  species  occur  on  the  we^t  coast  of  Africa,  and  they  have 
also  bc«n  met  with  on  the  west  coast  of  America.  I  must, 
however,  remark  that  the  species  from  Nican^ua  possessed 
by  our  museum,  and  which  there  represents  B.  vomer ^  is  a 
distinct  species  {S.  Oerstediij  m.),  distinguished  by  a  peculiar 
profile  and  by  the  number  of  its  rays  (D.  8  . 1 .  18 ;  A.  1 .  15). 

13.  Zeus;  Zenopsis  (Lampris;  Mene). 

A  critical  comparison  of  the  materials  in  the  possession  of 
our  museum,  in  the  form  of  fishes  from  St.  Pierre,  in  the 
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Mediterranean,  combined  with  the  statements  contained  in 
literature,  has  led  to  a  firesh  examination  of  a  question  which 
has  also  been  raised  elsewhere — ^namely,  whether  Zeuafaber 
and  Z.pungio  must  reallj  be  considered  distinct  species,  or 
only  varieties  with  a  more  or  less  local  character.  It  is 
dear  that  the  differences  which  have  been  appealed  to  are  not 
characters  relating  to  sex  or  age ;  but  at  the  same  time  it  re- 
sults, from  the  examination  that  I  have  made,  that  Z.  pungio 
can,  at  the  utmost  and  even  with  difficulty,  be  regarded  onlj  as 
a  varie^  of  Z.fdber^  and  by  no  means  as  a  distinct  species — 
an  opimon  which  seems  to  be  shared  by  the  greater  number 
of  the  Italian  ichthyologists.  The  only  somewhat  constant 
character  is  the  form  and  size  of  certain  scutes  at  the  base  of 
the  second  dorsal.  On  the  other  hand,  I  must  maintain  that 
Z.  auatralis^  Rich.  (Australia),  is  a  perfectly  different  species 
from  Z.  fabeTj  but  perhaps  identical  with  Z.  japonicus ; 
whether  Z.  capensis  is  a  third  species,  or  to  be  combined  also 
with  Z.  mutralisy  is  a  question  still  to  be  solved ;  in  any  case 
it  will  belong  to  a  species  distinct  from  Z.faber.  It  is  no 
doubt  with  good  reason  that  Mr.  Gill  has  established  the 
genus  Zenopais  for  the  species  more  exclusively  inhabiting 
the  deep  waters  (which  can  hardly  be  said  of  the  true  species 
of  Zetts),  such  as  Z.  conchifer  (Madeira,  with  Z.  ocellatite  of 
North  America)  and  Z.  nebulosus  (Japan) :  but  the  right  of 
these  species  to  be  considered  distinct  still  needs  revision, 
which  is  the  more  necessary  as  the  characters  indicated  are  of 
rather  doubtful  value,  and  as  we  have  here  to  do  with  species 
inhabiting  the  great  depths  of  the  oceans,  and  the  geogra- 
phical distribution  is  often  very  extensive  in  the  fish  of  this 
category.  I  shall  refer  finally  to  the  note  by  Dr.  Gilnther  on 
a  supposed  juvenile  form  of  mene  maculatay  a  note  which  is,  so 
to  speak,  the  harbinger  of  the  interesting  particulars  which 
the  ruture  will  no  doubt  bring  us  as  to  the  hitherto  unknown 
metamorphoses  of  the  genera  Zens  and  Lampris. 

14.  PsETTUS;  Zanclus  and  Gnathocentrum  ;  Platax. 

Dr.  Gilnther  has  already  demonstrated  that  Gnatkocentrumy 
Gnich.  {Zancltts  canescens,  L.),  is  only  a  young  form  of 
Zanclus  cornutus ;  nevertheless  the  late  M.  Sleeker,  in  his 
*  Atlas  Ichthyologique.'  still  separates  them  as  distinct  species. 
I  have  therefore  thougnt  it  right  to  state  that  for  me  also  it  is 
an  established  fact  that  the  genus  Gnathocentrum  and  Z.  caneS' 
cens  are  respectively  only  the  young  stages  of  the  genus 
Zanclus  and  of  Z,  cornutus. 

Other  authors  have  already  pointed  out  that  it  is  an  error 
to  deny  palatine  teeth  to  the  genus  Psettus.    The  four  species 
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wluch  constitnte  it  are  all  armed  with  five  yery  considerable 
groups  of  card-like  teeth  on  the  vomer,  the  palatines,  and 
theptervgoids.  These  four  species  are : — ^the  true  P.  rhombeus 
of  ForsKiu  from  the  Red  Sea  and  the  Mauritius  (figured  in  the 
illustrated  edition  of  Cuvier's  *  Hfegpe  Animal,'  pi.  xlii.  fiff.  2), 
which  authors,  except  the  late  Sir  John  Bichardson,  have 
erroneously  confounded  with  P.  cargenteus.  Liim,,  from  the 
East  Indies,  Australia,  and  China  (see  ^  Voyage  of  the  Ere- 
bus and  Terror,'  pi.  xxxv.  fig.  1)  ;  P.  fidciformisj  Lac., 
from  the  East  Indies,  and  P.  sehce^  C.  &  V.,  from  the  west  coast 
of  Africa. 

The  species  of  the  genus  Platax  are  subject  during  their 
growth  and  development  to  such  consideraole  changes,  both 
m  physiognomy  and  in  the  form  of  the  body  and  the  colora- 
tion, that  great  confrision  and  the  establishment  of  a  number 
of  nominsJ  species  could  not  but  result  fix)m  them.  Never- 
theless more  li^ht  has  by  degrees  been  thrown  upon  this 
question ;  and  m  this  respect  I  may  refer  especially  to  M. 
Bleeker's  text  and  the  very  instructive  plates  of  his  great 
^  Atlas  Ichthyologique.'  But  (and  this  is  a  singular  fact)  he 
has  neglected  a  character  of  which  M.  Klunzinger  first  indi- 
cated the  importance,  and  without  which  we  shall  never 
arrive  at  a  certain  determination  of  the  species.  In  some 
species  (P.  teira^  Forsk.)  the  three  points  of  the  teeth  of  the 
outer  row  are  of  the  same  size ;  in  others  (P.  vesperiilioj  BL, 
^orbicularis)  the  middle  point  is  very  distinctly  larger;  in 
others,  again  (P.  batavianus  and  P.  pinnatus  (L.),  Blk.),  it  is 
much  larger  than  the  others  and  completely  predominant  It 
would  not  appear  that  we  know  more  than  these  four  species ; 
M.  Blecker  s  fifth  species  (P.  melanosomd)  is  only  known 
from  a  very  young  specimen  ;  and  the  author  (whose  recent 
loss  is  so  much  deplored)  himself  regarded  it  as  doubtftil. 

15.   SCOMBERESOX  SAURUS. 

Dr.  Gttnther  havine  already  indicated,  although  very  briefly, 
the  metamorphoses  of  this  &h  in  their  principal  features,  I 
may  here  confine  myself  to  referring  to  tne  figures  on  p.  567 
(of  the  Danish  memoir),  which  represent  the  different  phases 
of  the  evolution  of  the  rostrum,  as  also  the  physiognomy  of 
the  entire  fish  in  one  of  its  youngest  stages ;  and  as  they  are 
accompanied  by  a  corresponding  series  of  figures  representing 
the  very  well-known  evolution  of  the  same  parts  in  the  com- 
mon Garfish  {Bdone  vulgaris)^  the  analogies  and  differences 
between  the  development  and  transformation  of  these  two 
nearly  allied  fishes  will  strike  the  eye  at  once  without  need  of 
frirther  explanation.     I  will  only  add  that  Scomberesox  saurus 
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is  in  the  highest  degree  a  pelagic  fish,  the  young  of  which, 
easily  recognized  and  impossible  to  confonnd  with  any  others, 
are  captured  everywhere  oetween  the  tropics,  and  even  beyond 
them,  especially  the  youngest  forms.  It  is  therefore  not  diffi- 
cult to  obtain  a  series  of  i£  the  successive  stages  of  this  genus. 
Nevertheless,  in  this  great  accumulation  of  more  or  less  juve- 
nile forms  derived  fix)m  very  widely  separated  parts  of  the 
great  seas  of  the  globe,  I  have  been  unable  to  distinguish  more 
than  one  species,  and  have  come  to  the  conclusion  that, 
properly  speaking,  we  only  know  a  single  species  belonging 
to  tnis  genus,  namely  the  pelagic  and  essentially  cosmopolitan 

rjcies  known  under  the  name  of  8.  saurvs  or  S.  Camperiu 
must,  however,  make  an  exception  in  favour  of  S.  brevi^ 
rostrts  of  California,  a  very  distinct  species  described  by 
M.  Peters,  which  is  distinguished  by  an  excessive  abridge- 
ment of  the  two  jaws,  a  peculiarity  to  which  we  find  an  ana- 
b^e  in  the  young  of  8.  sauries  in  a  certain  stageof  evolution.  A 
cntical  examination  of  the  characters  indicated  for  the  other 
species  of  Scomberesox  also  seems  to  show  that  they  do  not 
rest  upon  a  very  solid  basis ;  but  I  must  leave  it  to  the  ichthyo- 
logists of  the  shores  of  the  Mediterranean  to  elucidate 
from  this  point  of  view  the  case  of  8.  RondeUtii  and  its 
relationship  to  8.  saurus  of  the  Atlantic.  The  anatomical 
character  upon  which  its  separation  as  a  distinct  species  is 
founded  has  not,  so  far  as  I  know,  been  verified  since  it  was 
established  by  M.  Valenciennes ;  hence  it  does  not  appear  to 
have  any  real  foundation;  and  the  8comberesoces  irom  the 
Mediterranean  that  I  have  examined  possessed  a  swim-bladder 
like  those  of  the  ocean. 

Another  eminently  pelagic  form  of  this  group  is  Eulepto- 
rhamphtis  longirostris.  There  is  therefore  a  certain  proba- 
bility in  favour  of  the  opinion  that  all  the  different  species 
which  have  been  established  in  this  genus  from  individuals 
fished  in  the  two  great  oceans  at  points  very  distant  from  one 
another  are  onl^  representatives  of  a  single  pelagic  and  cos- 
mopolitan species ;  but  for  the  more  satisfactory  verification 
of  this  supposition  it  would  be  necessary  to  have  at  command 
more  considerable  materials  than  any  museum   at  present 


16.  POMACANTHUS;   HOLACANTHUS  ;  Ch^TODON  } 

Thouchthysj  Ephippus. 

On  the  shores  of  the  Antilles  there  live  two  species  of 
Pomacanthus  which  are  certainly  distinguished  at  all  ages  by 
positive  and  non-equivocal  characters,  but  which  in  habit, 
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coloration,  pattern,  squamification,  &c.  undergo  changes  so 
profound  and  so  analogous  that  we  cannot  be  surprised  if 
ichthyologists  on  the  one  hand  have  created  a  great  number 
of  nominal  species,  and  on  the  other  have  not  succeeded  in 
separating  from  each  other  the  very  analogous  young  forms 
belonging  to  the  two  species.  The  natural  consequence  of 
this  has  been  that  the  connexion  between  the  young  and  older 
forms  being  incapable  of  being  overlooked  by  those  who  had 
sufficient  material  at  their  command,  authors  have  fallen  into 
the  extreme  opposite  mistake,  and  united  the  two  species, 
including  all  the  phases  of  their  development,  under  a  single 
species  including  a  whole  series  of  vaneties.  The  consider- 
able materials  contained  in  our  two  zoological  museums  now 
combined  (the  Royal  Museum  and  that  of  the  University) 
have  enabled  me  to  study  the  distinctive  characters  of  P.  paru^ 
Bl.,  and  P.  aurevs^  Bl.,  at  all  ages,  and  to  confirm,  with  some 
modifications,  the  correctness  of  the  views  put  forward  on  this 
question  by  MM.  Bleeker  and  Poey. 

Holacanthus  dliaris  is  subject  to  analogous  changes ;  and 
H.  formosus  of  Castelnau  is  evidently  only  a  young  form  of 
this  species.  On  the  contrary,  the  changes  due  to  age  are 
comparatively  insi^ificant  in  H.  tricolor)  the  young  indi- 
vidual represented  m  pi.  v.  fig.  6  (of  the  Danish  memoir)  has 
the  same  large  ocellated  spot  which  distinguishes  many  yoxmg 
Chaetodonts.  As  to  the  secondary  squamincation,  Holacanthus 
dliaris  stands  in  the  same  relation  to  H,  tricolor  as  Ponutoan-' 
thus  aureus  to  P.  paru.  Neither  of  these  genera,  so  far  as  we 
know,  passes  through  the  so-called  ^^ThoUchthys  "  phase;  and 
it  is  hardly  probable  that  this  case  occurs  in  them. 

On  the  otner  hand,  this  phase  occurs  in  so  great  a  number 
of  true  Chastodonts,  that  there  can  be  no  doubt  it  is  common 
to  them  all.  Among  the  larvae  of  Chaetodonts  or  ^^Tholich" 
ihyes  "  that  I  have  had  before  me  I  will  mention  two.  One 
of  them  (pi.  V.  fig.  8  of  the  Danish  memoir)  represents,  in  my 
opinion,  one  of  the  stages  of  (7.  sedentariusj  roej  {gracilis^ 
Gdi.) ,  or  of  some  Uttle-known  nearly  allied  snecies :  the  other 
(fig.  10)  I  have  referred  to  Parachcetodon  ocetlatus  (C.  &  V.) ; 
and  it  would  then  represent  that  species  in  a  still  younger  stage 
than  those  at  present  known,  distinguished,  among  other 
things,  by  this  peculiarity,  that  the  supraorbital  margin  termi- 
nates in  a  spine  directed  obliquely  sideways  and  backwards. 
Like  the  Chaetodonts,  the  species  of  the  genera  Ephippus 
(Scatophagus).  Harpochirus^  and  ChelmOj  after  having  com- 
pletely passed  through  the  ^^Tholichthys^^  phase,  so  far  as 
such  a  pnase  exists,  undergo  modifications,  in  the  form  of  the 
body,  the  coloration,  &c.,  which  merit  attention,  because  they 


Digiti 


ized  by  Google 


during  their  Growth  and  Development.  121 

arc  always  sufficiently  great  to  give  rise  to  the  establishment 
of  false  species  when  one  has  not  sufficient  materials  at  com- 
mand. Ephippua  argvs  appears  to  me,  however,  to  include 
three  species : — the  Cminese  form,  with  a  small  number  (20-30) 
of  large  spots ;  the  East-Indian  type  species,  with  many  spots 
of  moderate  size ;  and  a  form  from  the  Sunda  Islands  with 
numerous  small  spots,  a  pattern  which,  in  youn^  individuals, 
changes  into  transverse  bands  (E.  omatua) .  Strictly  speaking 
we  cannot  characterize  our  youngest  Ephippua  as  a  ^^Tholich- 
ihvB ; "  but  nevertheless  it  has  so  many  points  in  common 
with  this  phase  of  Chcetodon  that  we  may  describe  it  as  being  in 
a  "Tholichthyoid"  phase.  It  somewhat  resembles  a  Chromis 
or  a  Pomacentrum  :  the  body  is  short,  squat,  and  much  com- 
pressed, the  profile  of  the  head  nearly  vertical,  the  sTdn  rough 
and  without  scales:  the  fins  are  naked;  the  pattern  consists 
of  dark  transverse  bands ;  the  forehead  is  broad,  convex,  and 
protected  by  two  thick,  rounded,  triangular  shields,  which 
meet  in  the  median  line,  but  which,  posteriorly,  embrace 
between  them  the  apex  of  a  parietal  boss ;  there  is  also  on 
each  side  a  temporal  boss  accompanied  by  a  stout  spine,  which 
is  the  inferior  extremity  of  a  triangular  suprascapular  tubercle; 
the  prolongation  of  the  operculum  (t .  e.  of  the  praeoperculum 
and  interoperculum)  is  aivided  by  a  notch  into  two  short 
rounded  parts,  of  which  the  superior  is  directed  backwards, 
and  the  inferior  inwards  and  downwards. 

!?•  ACANTHURUS,  NaSEUS  j  ACBONURUS,  KeRIS. 

We  now  know  that  Kerts  and  Acronums  are  respectively 
only  the  young  forms  of  Naseua  and  Acanthurus.  Witn 
regard  to  the  development  of  the  Kerides  and  their  transfor* 
mation  into  Naaeus  I  may  refer  to  the  illustrations  which 
accompany  the  magnificent  work  that  Dr.  Gtinther  is  publish- 
ing under  the  title  of  '  Fische  der  Sudsee.  There  are  nume- 
rous analogies  between  the  youn^  individuals  of  the  two 
genera — the  form  of  the  body,  which  is  short,  with  strongly 
arched  contours,  the  streaking  and  partial  metallic  lustre  of 
the  skin,  the  greater  length  of  the  anterior  dorsal  and  anal 
spines,  the  different  position  of  the  ventrals  relatively  to  the 
pectorals,  &c.  My  own  contributions  to  the  history  of  the 
metamorphoses  of  the  genus  Acanthurua  consist  in  the  indi« 
cation  of  the  so-call^  ^'Acronurua  "  form  of  the  two  West- 
Indian  species,  Acanthurua  chirurgua  {phlebotomua)  and  A» 
ecBTuleuay  and  of  the  still  more  curious  form  under  which  the 
so-called  ^^Acronurua  "  shows  itself  in  its  first  phase.  In  fact 
I  regard  as  a  young  example  of  A.  cceruleuay  Schn.,  the  very 
marked  form  of  Acronurua  represented  in  pi.  v.  fig.  4  (of  the 
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Danish  memoir)^  which  was  captnred  in  the  western  part  of 
the  Atlantic  in  the  neighbourhood  of  Brazil ;  it  is  34-37 
millims.  long,  discoid,  nearly  orbicular,  colourless,  with  a 
silvenr  band,  &c.  The  most  serious  objection  that  could  be 
raised  to  this  interpretation  is  the  presence  of  a  verjr  different 
young  form  (pL  v.  fig.  3),  not  larger,  and  sometimes  eveq 
smaller,  which,  however,  notwithstanding  its  small  size,  is 
already  in  a  comparatively  more  advanced  stage,  transitional 
between  Acronurus  and  AcanthuruSy  and  which  must  with 
absolute  certainly  be  referred  to  A,  cceruUtis.  Whether  this 
apparent  contradiction  arises  from  the  circumstance  that  we 
have  to  do  here  with  different  though  nearly  allied  species,  or 
is  due  to  the  fact  that  the  metamorphosis  may  take  place  a 
little  earlier  or  a  little  later,  is  a  question  which  I  shall  leave 
undecided  for  the  present.  Another,  younger  specimen  of  the 
same  form,  perhaps  of  the  same  species,  but  captured  N.N.E. 
of  the  Bermudas,  and  characterized  especially  by  the  compa- 
ratively enormous  development  of  the  anterior  (strictly  the 
second)  spine  of  the  dorsal  and  anal,  which  gives  these  little 
nearly  rhomboidal  fishes  a  very  peculiar  aspect,  makes  known 
to  us  the  '^Acronurus  "  phase  at  a  period  still  less  advanced, 
and  which  cannot  be  very  far  distant  from  the  time  of  exclu- 
sion from  the  egg. 

As  a  contribution  to  the  evolution  of  the  Acanthuri  I  must 
also  cite  the  change  which  the  dental  apparatus  undergoes  in 
A.  striffosus  (ctenodon).  The  adult  fish  presents  this  peculi- 
arity— ^the  te«th  are  pectinated  only  on  one  side ;  the  young 
individuals  still  in  the  ^^Acronunts  "  phase  have  them  pecti- 
nated on  both  sides.  As  these  little  fishes  pass  from  the  stage 
of  Acronurus  to  that  of  Accmihurus  the  teeth  with  unilatend 
pectination  make  their  appearance  and  predominate  over  those 
with  double  pectination. 

18.  FiSTULABiA  viLLOSA ;  Centriscus  velitakib  and 
BREVTSPiNis ;  Centriscops  and  Obthichthts. 

Fistularia  villosa  of  Klunzinger  is  only  a  young  form  of 
F.  serrcUGy  Cuvier.  The  small  close-set  spines  which  clothe 
its  skin  occur  dso  in  young  examples  of  F.  tabacaria.  It  is 
not  easy  to  differentiate  these  two  species  (of  the  east  and 
west)  in  consequence  of  the  modifications  which  their  propor- 
tions undergo  during  growth  &c. ;  but  it  is  still  more  aifficult 
to  distinguish  the  two  forms  of  AulostomttSy  the  specific  value 
of  which  seems  to  me  very  doubtfrd. 

Centrtscus  gracilis,  Lowe,  of  which  our  Museum  possesses 
several  young  examples  from  the  Atlantic,  south  and  north  of 
the  equator,  must  almost  be  regarded  as  a  pelagic  species. 
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The  young  individuals  differ  considerably  from  the  adults  by 
the  shorter  form  of  the  body,  their  shorter  tubiform  muzzle, 
and  by  the  well-marked  development  of  the  teeth,  of  the  scutes 
of  the  skin,  and  of  the  hooked  spines  of  the  scales.  There  is 
no  doubt  that  "(7.  velitarisy^  Pallas,  is  a  nearly  adult  form-, 
and  G.  brevispinisj  Kn.,  Steind.,  a  very  younff  form  of  C.  ffra- 
cilisj  and  that  these  two  specific  names  must  cusappear,  as  well 
as  the  genus  Orthichthya  of  Mr.  Gill.  His  genus  Centriscops 
(type  C.  humero3it8j  Rich.)  is  better  founded  as  regards  the 
physiognomy,  but  is  not  based  upon  any  important  character  or 
snj  special  peculiarity  of  organization. 


Finally,  in  a  postscript,  I  refer  to  the  considerable  changes 
which  occur  in  some  groups  of  marine  fishes  which  I  have  not 
had  the  opportunity  of  examining  in  this  memoir,  but  which 
have  been  elucidated  by  other  authors,  or  will  be  so,  I  hope, 
hereafter  by  myself.  1  may  cite,  for  example,  the  metamor- 
phoses (1)  of  the  Pleuronectidae,  which  have  especially  been 
elucidated  by  MM.  Jap.  Steenstrup  and  Alex.  Agassiz ;  (2) 
of  certain  Gfadoids ;  the  Couchice^  notwithstanding  what  may 
have  been  said,  are  the  young  of  various  species  of  MoteUay 
and  Hypsiptera  argentea  the  young  form  of  a  Phycid;  (3)  of 
the  Macrurij  Ophidian  and  TrtKhypteriy  which  have  been 
elucidated  by  Mr.  Emery ;  (4)  of  the  Sunfish  (Mola  rotunda 
and  Ramania  truncctta)^  of  which  I  hope  soon  to  be  able  to 

E've  an  explanation  conjointly  with  M.  Steenstrup;  and, 
stly,  (5)  of  Ansonia  Cuvieriy  Kiaso  {Luvarus  imperialis) ,  of 
which  M.  Giglioli  has  demonstrated  that  Diana  aemilunataj 
Bisso  {Astro^rmus  coryphomoides)  y  is  the  young  form.  This 
last  is  certainly  one  of  the  most  remarkable  of  the  transforma- 
tions presented  by  the  family  of  the  Scomberoids,  otherwise 
so  ricn  in  examples  of  this  kind,  to  the  knowledge  of  which  I 
have  also  made  some  contributions  in  this  memoir. 


XL — Notices  of  British  Fungi.    By  the  Rev.  M.  J. 

Berkeley,  F.R.S.,  and  C.  E.  Beoome,  Esq.,  F.L.S. 

[Continued  from  ser.  6,  voL  ilL  p.  212.] 

[Plate  m.] 

1833.  Aaaricus  (Amanita)  nitiduSy  Fr. 

Mattishall,  Rev.  J.  M.  Duport. 

Several  specimens  have  been  forwarded,  some  exactly  agree- 
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ing  with  the  definition  of  Fries  in  the  thick  indurated  an^ar 
warts^  while  others  approach  so  near  to  A.  mappa  that  it  is 
difficult  to  distinguish  them. 

1834.  A.  (Lepiota)  granulosusj  Batsch,  var.  rufescens. 

•  A  curious  form  was  found  near  Bristol  bj  Ab.  Bucknall, 
Quite  pure  white  at  first,  then  partially  turning  red,  and  in 
orying  acquiring  everywhere  a  rufous  tint. 

1835.  A.  (Lepiota)  seminudusy  Lasch. 
Clifton,  Mr.  Bucknall.    Coed  Coch,  1880. 

1836.  A.  (Lepiota)  Bucknalli^  B.  &  Br.  Olidus,  pileo  e 
campanulato  convexo,  albo,  stipiteque  deorsum  pulvere  lila- 
cino  conspersis,  lamellis  albis  marginem  vix  attingentibus. 

Pileus  nearly  1  inch  across ;  stem  3  inches  hign,  dilated  at 
the  base.  A  doubt  has  been  suggested  whether  this  may  not 
be  Quflet's  var.  lilacinus  of  A.  seminudua ;  but  as  he  does 
not  mention  the  strong  ^as-tar  smell,  they  cannot  be  the  same. 
The  spores  in  this  species  are  much  longer,  '00027  by  '0001, 
in  A.  seminudua  '00015  by  '00007  inch. 

1837.  A.  (Armillaria)  Jbcalisy  Fr. 

On  bare  ground  under  old  laurel  trees.    Coed  Coch. 

Pileus  4  inches  across,  pale  fawn-coloured,  darker  above, 
8lig;htlv  virgate,  extreme  margin  involute ;  stem  5  inches  hi^h, 
1^  inch  thick  at  base,  variously  lacerated ;  mycelium  white, 
fibrillose,  ring  very  broad  (to  which  the  specific  name  alludes), 
superior;  odour  farinaceous ;  substance  tender.  Almost  agree- 
ing in  dimension  with  the  var.  •*  Ooliathy*  and  certainly  one 
of  the  finest  British  species. 

1838.  ^.  (Tricholoma)  stans^  Fr. 

This  species  was  formerly  called  by  Fries  A.  pessundcUus^ 
and  was  found  of  large  size  at  Coed  Coch.  The  figure  in 
.the  ^Icones'  marked  ^^  pessundatus  "  is  now  referred  to  A.  stans. 
The  true  A,  pessundatus  was  sent  by  Mr.  Benny  fix>m  Lu- 
cerne. 

1839.  A.  (Tricholoma)  guttatusj  Schafi^. 

This  curious  species  was  found  at  Downton  by  Mr.  Howse. 
who  brought  an  excellent  drawing  to  the  meeting  at  Coea 
Coch. 

1840.  A.  (Tricholoma)  tumidus^  P. 

Coed  Coch.     Exactly  according  with  Erombholz's  figure. 
♦-4.  (Tricholoma)  liwiviusy  Fr. 

There  is  no  doubt  that  Sowerby's  A.  compressus  is  this 
species. 

1841.  A.  (Clitocybe)  hirneolus^  Fr. 
Coed  Coch,  Oct.  1877. 

1842.  A.  (Clitocybe)  amarus,  Fr. 
Holm  Lacy,  Mr.  Perceval,  1878. 
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1843.  A.  {Glitocjhe)  pithyophilusy  Fr. 
Coed  Coch,  1880. 

1844.  A.  (Clitocjrbe)  cryptarum^  Letellier.  Dense  csBSili- 
tosaSjpileis  subconicis  depresso-flocculentis  brunneismacidatis ; 
stipitibus  albis  substriatis  yirgatis  sursum  attenuatis  plus 
minns  compressis  an^uste  fistulosis ;  lamellis  angustis  arcuatis 
sabdecnrrentibus  albis. 

Coed  Coch.  On  sawdust.  Habit  that  of  A.  tumuhsus. 
Pilei  varying  much  in  size,  according  to  the  denseness  of  the 
clusters.     Inodorous,  insipid ;  stem  mottled  within. 

1845.  A.  (Clitocybe)  dscastesy  Fr. 

Coed  Coch.  Cm  sawdust.  Agreeing  closely  with  the 
firare  of  Fries  in  the  '  Icones  ;'  but  we  are  doubtful  whether 
what  we  find  is  not  an  advanced  stage  of  A.  cryptarum — a 
matter  which  requires  future  observation. 

1846.  A.   (Chtocybe)  Trogii^Fr.  {A.  auaveolensy  Trog). 
Coed  Coch.     The  colour  approaching  that  of  A.  metachroiu. 

1847.  A.  (Clitocybe)  seniliSy  Fr. 
Coed  Coch,  1880. 

1848.  A.  (Collybia)  madlentusy  Fr. 
Coed  Coch,  1880. 

1848  iw.  A.  (Collybia)  stolonifsTy  Jungh. 
Perth,  Dr.  Buchanan  White. 

1849.  A.  (Mycena)  adonis^  Bull. 

Grarthewin,  Mr.  Brownlow  Wynne.     The  scarlet  form. 

1850.  A.  (Omphalia)  hydragrammusj  Fr. 
Coed  Coch,  1880. 

1851.  A.  (Omphalia)  inJumcOuSy  B.  &  Br.  Pileo  obtuso 
nee  membranaceo  e  viridi  infumato;  stipite  tenui,  luteo; 
lamellis  pauds  latis  decurrentibus  distantibus  luteis. 

On  bark.  Amongst  moss.  Garthewin,  Mr.  Brownlow 
Wynne.  Pileus  2  lines  across ;  stem  1  inch  high,  not  a  line 
thick,  dilated  at  the  base,  tomentose,  especially  below ;  gills 
about  twelve,  with  smaller  intermediate.  Allied  to  A.  umbeU 
KfenUy  but  quite  distinct  from  all  its  varieties. 

1852.  A.  (Omphalia)  ofuciatusy  Fr. 
Coed  Coch,  1880. 

1853.  A.  (Omphalia)  ahkcrrensy  B.  &  Br.  Odor  stercora- 
rius;  pileo  umbilicato  brunheo;  stipite  gracili  concolori; 
lamellis  decurrentibus. 

Coed  Coch.    On  lawn  with  A.  retosttis. 

♦-4.  (Pleurotus)  tdmariusy  Bull. 

A  specimen  was  found  in  the  Coed-Coch  forage,  a^eeing 
with  A.  tessulcUtufyBiill.  The  spots  arising  from  the  presence 
of  a  species  of  Fusisporium ;  the  same  appearance,  arising 
from  the  same  cause,  occurred  in  Agaricus  orcella. 

Ann.  dk  Mag.  N.  Hist  Ser.  5.  Vol  vii.  10 
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1854.  A.  (Plenrotus)  laurocerasiy  B.  &  Br.  OstreaBformis, 
pileo  snicato  branneo.  cute  tenuissima;  stipite  obBoleto, 
lamellis  venoso-connexis ;  sporis  ovatis. 

On  the  naked  trunk  of  a  laurel.  Coed  Coch,  Oct.  14, 
1879. 

Pileus  rather  more  than  an  inch  across ;  the  cuticle  is  ex- 
tremely thih,  and  gives  way  at  the  furrows  so  as  to  expose 
the  substance  of  the  pileus.     Spores  '0008  millim.  long. 

1855.  A.  (Pleurotus)  ^ImcUuSy  Bull. 

The  spores  of  this  species  are  pale  ochre-coloured,  *0004  inch 
in  diameter ;  it  has  the  same  right  to  be  placed  in  Pleurotus 
as  the  rosy-spored  A.  euosmus. 

1856.  A.  (Pluteus)  milopusj  B.  &  Br.  Nanus,  pileo  brun- 
neo  mguloso ;  stipite  nexuoso  atro-punctato ;  spons  globosis 
Icevibus. 

C.  E.  Broome.     Allied  to  A.  nanus. 

1857.  A.  (Leptonia)  ceihiopsy  Fr. 
Coed  Coch.  1880. 

1858.  A.  (Eccilia)  atrides^  Fr. 

Hereford.    This  is  not  the  plant  figured  by  Qu^et. 

1859.  A.  acetahulosuSj  Sow. 

This  curious  species  has  never  been  satisfactorily  eluci- 
dated. The  occurrence  of  an  allied  form  from  Swan  River 
necessitates  the  proposition  of  a  new  section  {Acetabidaria) 
analogous  to  Volvaria  and  Chitonia,  The  spores  in  the 
original  specimen  of  Sowerbv,  now  (with  the  drawing)  in  the 
British  Museum,  are  clay-coloured. 

1860*^.  (Pholiota)  erebiusy  Fr. 

This  is  clearly  the  same  species  with  A.  denigritus,  the 
spores  of  which  are  brown, 

1861.  A.  (Pholiota)  ombrcphilus,  Fr. 

Coed  Coch,  in  great  abundance.  It  has  also  been  sent 
to  Mr.  Phillips. 

1862.  A.  (PhoUota)  subsquarrosusy  Fr. 

Found  in  Herefordshire  by  Mr.  Howse^  who  brought  speci- 
mens and  a  drawing  to  Coed  Coch. 

1863.  A.  (Pholiota)  tuberculosusy  Fr. 

On  Sawdust,  Coed  Coch  (and  therefore  not  rooting  into 
wood  as  in  the  lypical  form),  together  with  the  ringless  form 
figured  by  Schaeffer. 

1864.  A.  (Pholiota)  curvipesy  Fr. 

On  sawdust.    Coed  Coch,  1879-1880. 

1865.  A.  (Inocybe)  muHcus.  Fr. 
Coed  Coch.    In  great  abunaance,  1880. 

1866.  A.  (Inocybe)  destrictusy  Fr. 
Coed  Coch,  1880. 
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1867.  A,  (Hebeloma)  mesophcBuSy  Fr. 
Coed  Coch,  1880. 

1868.  A.  (Hebeloma)  nudipesj  Fr. 

Coed  Coch,  1880.  M.  Comu  also  found  specimens  exactly 
agreeing  with  Kalchbrenner's  figure. 

1869.  A.  (Hebeloma)  ^rmt#^,  P. 
Coed  Coch,  1880. 

1870.  A.  (Naucoria)  hamadryaaj  Fr. 

Specimens  gathered  by  Mr.  Plowright  at  Brandon  appear 
to  fclong  to  this  species,  but  have  the  fishy  odour  of  one  or 
two  Nolaneaa. 

1871.  A.  (Naucoria)  abstrttsusy  Fr. 
On  sawdust.     Coed  Coch,  1880. 

1872.  A.  (Naucoria)  tenaxy  Fr. 

On  a  grassy  walk.  Coed  Coch,  1879.  Spores  ovate, 
even. 

1873.  A.  (Naucoria)  rtdnnccUuSy  B.  &  Br.  C«spit08us ;  ex 
albo  rubricatus ;  pileis  pusillis  demum  planiusculis,  stipitibus 
gracilibus. 

On  decayed  twigs  or  petioles.  Hereford,  Miss  Buth  Berke- 
ley, 1878. 

1874.  A.  (Psalliota)  camptulusy  Fr. 
Coed  Coch,  1880.     In  several  places. 

1875.  A.  (Stropharia)  inundus^  Fr. 

A  pale  form  occurred  at  Sibbertoft,  which  we  should  have 
been  mcUned  to  refer  rather  to  A.  albocyaneus]  but  the  cuticle 
peeled  off  with  the  greatest  ease,  and  after  a  heavy  rain  it 
dripped  with  gelatmous  matter.  It  resembled  greatly  Fries's 
figure  of  A.  torpensy  var. 

1876.  A,  rHypholoma)  ofppendiculatuay  Bull.,  var.  lanatus. 
A  curious  form  occurred  in  a  hollow  apple-tree  at  Sibbertoft, 

densely  woolly  when  young,  traces  of  the  woollv  coat  remain- 
ing at  the  apex  when  the  pUeus  is  fully  expanaed. 

1877.  Ccprinus  narcoticusy  Batsch. 

Shewsbury,  W.  Phillips.     Smell  highly  disagreeable. 

1878.  Cortinarius  (Mvxacium)  salory  Fr. 

Coed  Coch.  In  considerable  abundance,  but  rather  decayed. 
The  base  of  the  stem  was  strangely  swollen,  showing  the 
original  universal  veil  halfway  up  the  swelling,  which  ends 
abruptly.    The  head  still  covered  with  die  bluisn  slime. 

1879.  a  (Myxacium)  iUibatuSy  Fr. 
Coed  Coch.    A  single  snecimen  only. 
*(7.  (Dermocybe)  myrtiUinuBy  Fr. 

Coed  Coch.  At  first  sight  resembling  A.  nuduSy  but  known 
by  the  colour  of  the  spores  and  the  veil. 

10* 
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1880.  (7.  (Telamonia)  impennis^  Fr. 

Amongst  dead  leaves.  Bomere,  W.  Phillips.  Mr.  Hough- 
ton sent  from  Tibberton  Firs  a  species  exactly  intermediate 
between  this  and  the  common  C.  torvus. 

1881.  a  (Telamonia]  ^JeBum,  Fr. 
Coed  Coch,  1880.    A  single  specimen. 

1882.  C.  (Telamonia)  ©oZ^jfcetML  Fr. 

Coed  Coch,  Hereford,  &c.  Apparently  a  very  variable 
species. 

1883.  C.  (Hjirocjhe)  Juiarinusy  Fr. 
Coed  Coch.     Abundant  early  in  1879. 

1884.  C.  (Hjirocyhe)  Jhsciatusy  Fr. 
Coed  Coch.     Umbo  very  acute. 

1885.  UygrophoriLS  sciophanusj  Fr. 

Coed  Coch.  Small  specimens.  Gigantic  specimens  of 
this  occur  near  Geneva,  as  found  by  Mr.  Benny,  with  a 
darker  form,  of  both  of  which  we  have  excellent  drawings. 

1886.  H.  sulradiaius^  Schum. 
Salop,  W.  Phillips,  Esq.  ^ 

1887.  Lactarius  intermedittSy  Krombh. 

Norfolk,  the  Bev.  J.  M.  Du  Port  and  Mr.  Plowright. 

The  specimens  agree  with  Krombholz's  plant,  except  that 
when  fresh  and  dried  they  are  more  or  less  zoned  as  in  £. 
insulsua. 

1888.  Bussula  QueMi.  Fr. 

Very  common,  confounded  probably  with  B.  rubra. 

1889.  Marctsmius  urensy  Fr. 

A  curious  form  with  the  pileus  becoming  verv  dark  when  folly 
grown,  and  exceedingly  acrid,  occurred  in  a  nothouse  at  Coed 
Coch  in  proftision  for,  many  weeks  in  September  and  October, 
with  the  white  form  of  A.  cqxBstijpes  and  A.  meUagria. 

*LenUn%u  fimhriatusy  Curr. 

On  a  stump.    Edenbridge,  J.  Bennjr,  Aug.  1879. 

1890.  Polyparua  (Besupmati)  umbrtnusy  Fr. 
Knowle  Park,  Burchell. 

1891.  P.  (Besupinati)  reticuUituSy  P. 
Hereford,  1878. 

1892.  Dcedalea  aureay  Fr. 

Hereford.  Imbricated,  the  veins  for  the  most  part  straight 
and  radiating. 

*Hvdnum  rufeacensy  Fr.  . 

Dolgelley,  ifiss  Buth  Berkeley.  Differing  from  H.  repan^ 
dum  in  having  the  pileus  distinctly  tomentose,  in  this  case 
studded  with  bttle  villous  warts. 

1893.  H.  acrey  Qu^let. 
Forres,  Bev.  J .  Keith,  1878. 
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*Thelephora  intybaceay  P. 
Glamisy  Rev.  J.  Stevenson. 

1894.  CvpheHa  Bloxami^  B.  &  Phill.  Alba  floccoso-mem- 
branacea^  disco  flavescente  crenato-lobato ;  floccis  Isvibns ; 
sporophoris  torbinatis. 

On  Ulexy  Twycross,  Rev.  A.  Bloxam. 
Spores  '0003^*0004  inch.      Spores  terminating  slightly 
branched  threads. 

1895.  Clavaria  cancUicuIatay  Qu^let. 

Coed  Coch.    In  several  places :  the  same  species  was  sent 
by  Mr.  Rennjr  from  Lucerne, 
^Oeaster  limbatusj  Fr. 
Garthewin;  Denbighshire,  Mr.  Brownlow  Wynne. 

1896.  Myxosporium  dracosnicolay  B.  &  Br.  Aorantium, 
sporis  ovatis. 

On  leaves  of  DraccencBj  spores  '00035  inch  lonff,  '0002 
wide.  On  the  same  leaves,  scattered  in  the  form  of  minute 
black  specks,  was  a  Diplodia  with  oblong  uniseptate  spores, 
slightly  constricted  in  the  middle,  colourless,  and  probably 
immature^  'OOOG-'OOO?  long.  These  are  doubtless  states  of 
more  perfect  fungi^  but  are  mentioned  here  because  they  are 
connected  with  a  disease  which  seems  fatal  to  Draccence. 

1897.  OkBoaparium  cytiaiy  B.  &  Br.  Maculis  albis  quan- 
doquerubro^cinctis,  peritheciis  minutis,  sporis  minutis  ellipticis. 

On  Cytisus  laburnum.    Glamis,  Rev.  J.  Stevenson. 

1898.  ProUmiycea  mdanodesy  B.  &  Br. 

On  leaves  and  inflorescence  of  Phbx  (Gard.  Chron.  Sept. 
1879). 

1899.  Cryptosporium  turgidumj  B.  &  Br.  Peritheciis  glo- 
bosis  prominulis  obtusis;  sporis  curvis  utrinque  acutis,  obscure 
triseptatis. 

On  ash.  Rev.  A.  Bloxam.     Spores  '0008  long. 

1900.  Sporonema  pkaddioidesy  Desm. 

On  leaves  of  Medicago  maculaiaj  Wimbledon. 

1901.  Leptothyrium  asterinumj  B.  &  Br.  Macul»forme 
incrassatum  margine  rubro,  sporis  oblongis  curvatis  binucleatis, 
•001-'0015  long. 

Platb  in.  fig.  1.    Spores  and  flocci,  highly  magnified. 
On  Aster  tripolium.    Fleetwood,  Rev.  A.  Bloxam. 

1902.  SeptariaviolcByBs}). 

On  leaves  of  Viola  caninay  Fergusson. 

1903.  Oymnosporium  lateritiumy  B.  &  Br.  Efllisum,  late* 
ritium,  sporis  obovatis  breviter  j)edicellatis. 

On  wych  elm.  St.  Gathermes,  C.  E.  Broome.  Looks 
like  a  stratum  of  finely  powdered  brickdust.  Spores  "0003 
long. 


Digiti 


ized  by  Google 


1 30      Messrs.  Berkeley  and  Broome  on  British  Fungi. 

1904.  Selenosporium  tubercularioidesy  Cd. 

On  raspberry.     Orton  Wood,  Rev.  A.  Bloxam. 

1905.  Uredo  plantaginisy  B.  &  Br.     Maculis  pallidis,  pus- 
tulis  minutis  apice  tantum  ruptis ;  sporis  ellipticis  luteis. 

On  Plantagoj  Woodnewton.    On  P.  lanceoUxtay  Dolgelley, 
Balfs. 

1906.  IsariafioccosajFr. 

On  a  caterpillar.     Milton,  Norths.,  Mr.  J.  Henderson. 

1907.  Fusarium  equiseti^  Desm. 

Oswestry.     Spores  at  first  -0002  long,  at  length  -0015. 

Plate  HE.  fig.  2.    a,  flocci  with  young  spores ;  b,  spores,  young  and 
old. 

1908.  T.  salicinumy  Cd. 

On  willow.     Twycross,  Rev.  A.  Bloxam. 

1909.  Monotospora  elliptical   B.   &    Br.      Punctiformis, 
sporis  ellipticis  binucleatis  qnandoqae  uniseptatis. 

On  herbaceous  stems. 
Plate  III.  fig.  6.    Flocci  with  spores,  highly  magnified. 

1910.  Helminthosporium  molhy  B.  &  C,  Notices  of  new 
Am.  Fungi,  p.  113. 

On  Hex.     rowerscourt. 

1911.  Chalara  longipes.  Strauss. 

On  old  walnuts  &c.,  Dr.  Buchanan  White.     We  cannot 
identify  this  with  any  of  the  species  figured  by  Saccardo. 

1912.  Aspergillus  griseusj  Lk. 

Kings  Chflf.     On  various  decaying  substances. 

1913.  PeniciUium  saponisy  B.  &  Br.     Nigrum,  monilibus  e 
cellulis  2-3  oriundis ;  sporis  globosis. 

On  soap,  Rev.  J.  Hort. 

Plate  HI.  fig.  8.    Plant,  highly  magnified. 

1914.  P.  abnormey  B.  &  Br.  Gandidum,  floccis  tenuibus 
in  corpus  turbiniforme  desinentibus,  sporis  minutissimis. 

On  leaves  of  Trientalis  eurcpcea. 

Plate  III.  fig.  4.  Flocci  with  their  receptacles  and  spores,  highly 
magnified. 

1915.  Zygodesmus  terrestrisy  B.  &  Br.  Fuscus,  sporis  sub- 
ellipticis  vel  citriformibus,  primum  Isevibus,  demum  asperulls. 

On  bare  chalk.  Cnmdall,  Kent.  We  have  also  had  the 
same  from  Dr.  Montague,  marked  Haddous.  Forming  a  thin 
brown  stratum. 

1916.  Peronospara  dipsaciy  Tul. 
On  Dipsacus  sylvestrts. 

1917.  Ramularia  veronicoBy  B.  &  Br.  Tota  alba,  floccis 
brevibus,  sporis  oblongis  angustis  deorsum  leviter  attenuatis. 

On  Veronica  agrestis,  Sibbertoft.     This  and  Peronospara 
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obliquaj  Cooke,  clearly  belong  to  the  genus  Ramularia  as 
revived  by  Saccardo. 
Plats  m.  fig.  7.    Flocd  and  spores,  higlilj  magnified. 

1918.  Cooiotrichum  brevius^  B.  &  Br.  CsBspitulis  snljglo- 
bofiis  mfis,  floccis  parce  ramosis  articulatis,  articulis  brevibus, 
sporis  ellipticis  granolatis. 

Leigh  Wood,  on  bark,  C.  E.  Broome. 

Of  a  rich  red-brown ;  when  placed  in  water  it  tin^  it 
with  the  same  colour.  When  young  the  tufts  are  distinct ; 
they  afterwards  become  confluent.  When  dry  they  assume  a 
buff  or  ferruginous  tint. 

Platb  IIL  ^,  8.  Oy  plant,  natural  size ;  h  b,  fiocd  with  heads  of 
^res,  magnified ;  e,  spores,  highly  magnified. 

1919.  Polyactia  cajntataj  B.  &  Br.  Tota  alba,  floccis  ex 
articulis  tumidis  basi  sitis  oriundis  trifidis  bifidisque,  sporis 
obovatis. 

On  Cheiranthtis,  Sibbertoft.     Spores  'OOl  long. 

1920.  Stachylidium  trabeum^  !d.  &  Br.  Pallidum,  floccis 
parce  ramosis,  apicibus  3-4fidi8,  sporis  globosis. 

On  an  old  beam.     Kings  Cliff,  Nov.  15,  1864. 
Platb  m.  fig.  6.    Flood  with  spores,  highly  magnified. 

1921.  Hdvella  Klotschei,  Cooke. 

A  single  specimen  in  the  Fernery,  Coed  Coch,  Mrs.  Lloyd 
Wynne,  which  was  submitted  to  Dr.  Cooke  for  identification. 

*  Verpa  digitatiformisj  P. 

With  MorcheUagigaSj  M.,  and  the  following.  In  some  of  the 
specimens  the  head  is  minutely  reticulated,  as  it  has  also 
occurred  to  Mr.  Broome. 

1922.  V.  specioaa^  Vittadini. 

Coed  Coch.  Agreeing  in  size  and  colour  with  Vittadini's 
figure;  but  the  sporidia  are  not  oblong,  so  that  there  is  some 
doubt  about  the  species. 

1923.  Dermatea  cinnamomeaj  DC. 
On  maple.    Leigh  Wood,  Dec.  1878. 
Sporidia  •0015-'00045  long,  finely  granulated. 

1924.  Cenangium  Bniij  Dub. 
Glamis,  Bev.  J.  Stevenson. 

1925.  Eurotium  lateritium^  Lk. 
Dolgelley,  J.  Ralfs. 

1926.  SphcBria  Stevenaonif  B.  &  Br.  Nigra,  fira^is, 
sparsa,  subglobosa,  glabra ;  sporidiis  oblongis,  2-3-8eptatis. 

On  dead  wood.  Glamis,  Rev.  J.  Stevenson.  Sporidia 
-0002  long.  Under  the  lens  it  splits  with  pressure  into 
several  fragments. 
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XII. — On  a  CoUecHon  of  BuUerJliesfram  Nikkoj  Central 
Japan.    By  Arthur  G.  Butler,  F.L.S.,  F.Z.S.,  &c 

The  following  is  an  account  of  a  large  series  of  Butterflies 
collected  by  Mr.  Charles  Maries  in  Nippon  (or  Niphon)  Island, 
and  certainly  one  of  the  richest  of  any  collection  which  has 
hitherto  come  to  England,  since  it  contains  no  less  than  118 
species. 

Mr.  Maries  also  collected  in  the  island  of  Yesso,  where  he 
obtained  the  Satyrus  Schrenckii  of  M^n^tri^  and  other  rare 
species,  and  again  in  the  province  of  Kiukiang,  China,  where 
he  captured  a  good  series  of  Papilto  alebtonj  a  new  species 
allied  to  the  latter,  a  pair  of  Luchdarfia  pttziloij  and  other 
rarities,  all  of  whicn  are  now  in  the  collection  of  the  British 
Museum. 


List  of  Species  obtained  in  Nikko. 


1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
16. 
16. 
17. 
18. 
19. 
20. 
21. 


24. 
25. 

26. 
27. 


80. 
81. 
32, 
33. 
84. 


Danais  tytia,  Qray,  85. 

Melanitis  ismenei  Cram,  36. 

Satyrus  bipuDctatus,  Mat9ck,  87. 

Neope  G^aachkeyitohiiy  Mhi.  88. 

ninhonico,  pp.  n.  89. 

caUipterifl,  i}ti^/.  40. 

Paraige  deidainia,  .&;ir«m.  41. 

aohinoideB,  Bv&,  42. 

Lethe  diana,  Bv^.  48. 

Whitelyi,  Bvd,  44 

consaDguis,  8p.  n.  45. 

sicelis,  Hfw,  46. 

Maacjdi,  Brem,  47. 

Erebia  niphouica.  Jam.  48. 

Mycalesis  perdiccao,  Hew,  49. 

^otama,  Moore,  60. 

Tpthima  evaneflcena,  sp.  n.  51. 

argus,  BM.  52. 

Apatura  substituta,  BvU,  53. 
Dichorragia  nesimacbus^  Fair, 

Heetinajaponica^i^tf/tf,  54. 

charonda,  Hew,  55. 

limenitis  sibiUa,  Och»,  56. 

Neptie  ludmilla,  H,-Sch,  57. 

PJyeri,  Butl,  (arboreto-     58. 

rum,  OhertlC),  69. 

-^—  alwma,  Brem,  60. 

intermedia^  Btyer,  61. 

Aiasdmia  follax,  JaiM,  62. 

burejana,  Jbrtm,  68. 

Pyrameis  cardui,  Zttiit.  64. 

indica,  HerM,  65. 

Vanessa  an^lica,  Cream,  66. 

Pryen,  Jom,  67. 

bamigera,  Bvil,  68. 


Vanessa  zanthomelas,  Beni9, 

io,  Xtran. 

antiopa,  Limn, 

glauconia,  Mcttseh, 

Argynnis  sapana,  2)6/. 

papbioides,  sp.  n. 

anadyomene,  FM, 

lysippe,  Jans, 

japonica,  Mht, 

pajlescensy  Butt, 

tocuples,  sp.  n. 


nerippe,  Jfeia, 

f ortuna,  Jans* 

nipbe,  Linn, 

Libytbea  lepita,  Moore, 
Curetis  acuta,  Moore, 
Lampides  bellotia,  MSn. 
Lycsena  Plyeri,  Mwr, 

ladonides,   De   VOrza^ 

(kasmira  P,  Moore), 

aigiS)  MSn, 

argus,  Denis, 

-^^  eupbemus,  Herbtt, 
Scolitantides  bamada,  Bruce, 
Nipbanda  fusca,  Brem, 
Chrysopbanus  timaeus,  Q-am. 
Tbecla  Bflepestriata,  Hew, 

lutea,  Hew. 

japonica,  Mwr, 

fasciata,  Jans, 

taxila,  J^rem. 

stygiana,  Bud, 

mera,  Jans, 

attilia,  Brem, 

entbea,  Jans. 
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69.  Theda  anita^  ^rem. 

70.  Amblypodia   asinaruB, 

(japonica,  Murr,). 

71. turbata,  sp.  n. 

72.  Colias  paleno,  Linn, 

73. poliographuB,  MoUch, 

74. Elwesii,  sp.  n. 

75. simoda,  Zfe  VOrta. 

76. pallens,  Bna, 

77.  subaurata,  sp.  n. 

78.  Teiias  Jsdgeri,  MSn, 

79. betheseba,  Jans, 

80.  Mariesii,  Buil, 

81. anemone,  FM, 

82. mandarina,  De  VOrta, 

83.  GUmepterjx  aspasiay  Min, 
84. nipalensifl,  Qray. 

85.  Synchloe  melete,  Min, 

86.  megamera,  ButL 

87.  cnicivora,  Boisd, 

88.  Eucbloe  scolymos^  Butl, 

89.  Parnasaias  gtadabs,  BuU. 

90.  Papilio  teredon,  FM, 

91.  aaiaticiiBi  MSn, 

92. bippociatesy  J'^fiSci 

93. xntnus,  Lirni, 


94.  Papilio  nicconicolens,  sp.  n. 

Fdd,         95.  Maackii,  Brem. 

96.  Debaanii,  Fdd, 

97. japonica,  BttU, 

98. macilentus,  Jans,  (scib- 

vola,  06«r^A.^. 

99.  tzactipenms,  sp.  n, 

100. demetrius,  Oom. 

101.  spatbatus,  sp.  n. 

102.  Tbunbergii,  Sieb, 

103.  Hesperia  japonic^  Iftfrr. 

104.  Pampbila  pelluciday  Jdttrr, 

105. guttata,  Brem. 

106. rikuchina,  Butl. 

107.  ocbracea,  Brem. 

108.  sylvatica,  Brem, 

109.  bercidea,  sp.  n. 

110. flava,  Murr. 

111.  Pjrgus  sinicus,  BuU. 
112. maculatus,  Brem. 

113.  Daimio  tetbp,  Murr. 

114. Felden^  sp.  n. 

115.  Astictopterus  ornatus,  Brem. 

116.  Tbanaos  montana,  Brem. 

117. ruaticanus,  Butl. 

118.  Antigonus  vasaya,  Moore. 


Descriptiona  of  the  new  Species. 
Necpe  ntphonicaj  sp.  n. 

Allied  to  N.  Gaachkevitchii^  rather  smaller  and  shorter  in 
wing;  above  considerably  darker,  with  orange,  instead  of 
white  frinee.  Primaries  below  yellower,  all  the  markings 
thicker  and  darker,  the  discoidal  markings  more  uniform,  the 
third  bein^  less  zigzag  or  3-shaped :  secondaries  with  the 
discal  ocelli  smaller  and  far  more  uniform  in  size ;  the  base, 
abdominal  area,  subbasal  spots,  central  belt,  and  external  area 
filled  in  with  blackish  olivaceous ;  the  external  area  washed 
with  lilac ;  the  pale  band  just  in  front  of  the  ocelli  spotted 
with  brown  and  tinted  with  lilacine  below  the  angle.  Ex- 
panse of  wings  2  inches  7-8  lines. 

The  natural  position  for  this  species  is  between  N.  Oaach- 
kevUchii  and  N.  agreatia.  We  have  eight  males  and  one 
female,  which  I  have  compared  with  twelve  N.  Gaschkevitchiij 
and  find  the  differences  constant. 

Lethe  consanguiSy  sp.  n. 

Allied  to  L.  Whitdyi^  similar  on  the  upper  surface,  but 
differing  below  in  the  outer  edge  of  the  broad  central  belt  of 
primaries  being  more  transverse,  obliquely  excised  on  the 
costa,  very  slightly  zigzag  on  the  second  median  interspace, 
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bordered  externally  with  white  as  usual ;  three  decreasing 
ocelli  in  a  lilac  nebula  towards  apex,  as  in  typical  L.  diana : 
secondaries  with  the  zones  of  the  ocelli  and  tne  submarginal 
band  silvery  (or  steel)  blue  instead  of  lilac,  the  third  ocellus 
reduced  to  a  mere  point.  Expanse  of  wings  2  inches  4  lines. 
It  is  possible  that  this  may  prove  to  be  a  beautiful  variety 
of  i.  Whitelyi]  but  it  differs  conspicuously  from  our  examples 
of  that  species,  particularly  in  the  vivid  coloration  of  the 
ocellus-zones  and  submarginal  band  below. 

Ypihima  evanescensy  sp.  n. 

Above  like  Y.  lisandra^  below  more  like  Y.  zodia :  wings 
below  white,  densely  striated  with  short  brown  lines  and  crossed 
before  the  middle  by  two  subparallel  yellowish  stripes,  the 
outer  one  aneulated  on  the  secondaries ;  external  border  also 
regularly  yellowish,  but  paler  than  the  stripes :  primaries  with 
a  large  subapical  yellow-zoned  black  ocellus  with  two  silver 
pupils  ;  secondaries  with  six  very  minute  yellow-zoned  black 
ocelli  with  single  silver  pupils ;  these  ocelli  are  arranged  as 
in  Y.  stellera.    Expanse  of  wings  1  inch  5  lines. 

One  example. 

Argynnis  paphioidesy  sp.  n. 

Near  to  A.  paphia  of  Europe,  but  considerably  larger,  the 
primaries  more  produced,  the  female  always  greenish  above 
(but  not  so  dark  as  the  variety  A,  vaUzina)^  under  surface 
with  the  silver  bands  and  border  of  secondaries  much  more 
metallic.    Expanse  of  wings,  $  3  inches,  $  3  inches  4  lines. 

A  long  series  of  specimens. 

Argynnis  locuplesy  sp.  n. 

(J.  Size  of  A.  vorax^  pattern  and  coloration  of  the  upper 
surface  similar,  excepting  that  the  spots  of  the  discal  series 
are  more  elongated,  and  the  submarginal  connected  lunate 
spots  of  the  secondaries  are  rather  broader.  Primaries  below 
with  silvery  apical  submarginal  spots,  as  in  A.  Jainadevay  the 
darker  markings  on  the  apical  area  cupreous  brown  with 
olivaceous  margins,  the  discoidal  markings  smaller,  otherwise 
as  in  J.,  vorax :  secondaries  below  similar  in  pattern  to  A. 
paUescefiSy  but  the  ground-colour  more  golden  in  tint,  and 
the  submarginal  silver  spots  less  sharply  defined ;  the  disk, 
between  the  series  of  ferruginous  ocelloia  spots  and  the  green- 
bordered  silver  submarginal  series,  is  clear  buff-colour.  Ex- 
panse of  wings  2  inches  10  lines. 

2 .  Larger  than  the  male,  duller  and  ^eener  above,  with 
all  the  black  spots  larger.     Below  with  eight  additional  sub- 
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apical  silver  spots  on  the  primaries,  five  of  them  forming  a 
decreasing  submarginal  series,  the  ^und-colour  duller  and 
more  unitorm  in  tint :  secondaries  with  all  the  silver  spots  con- 
siderably larger,  the  third  series  well  defined  and  continued  to 
the  submedian  vein,  so  that  there  are  five  complete  series ;  the 
submarginal  series  formed  of  broad  black-bordered  arched 
spots;  the  ground-colour  rather  deeper,  the  ocelloid  ferruginous 
spots  frequently  larger  than  in  the  male^  but  always  darker. 
Expanse  of  wings  2  inches  10  lines  to  3  mches  3  lines. 

A  long  series  of  specimens. 

The  natural  position  of  this  species  will  be  between  A. 
vorax  and  A.  pcilescena ;  it  appears  to  represent  -4.  chhradippe 
in  Japan. 

Coliaa  Eltoesiij  sp.  n. 

S  •  Above  lemon-yellow,  the  basal  three  sevenths  and  costal 
bolder  of  primaries  densely  irrorated  with  ^enish  grey ; 
basal  fourth  of  costal  margm  ferruginous ;  apical  area  (from 
apical  two  fifths  of  costa  to  external  third  of  third  median 
branch)  and  a  broad  external  border,  sinuated  in  second 
median  interspace  and  at  external  angle,  black ;  a  subapical 
series  of  irregular  yellow  spots,  a  large  broad  lunate  spot  on  the 
border  in  the  first  median  mterspace  and  a  small  spot  below  it 
yellow ;  a  large  black  discocellular  spot :  secondaries  irrorated 
with  grey ;  a  submarginal  series  of  large  subconfluent  sulphur- 
yellow  spots,  bounded  internally  towwls  the  costa  by  a  few 
blackish  scales ;  apical  border  and  three  large  spots  at  the 
extremities  of  the  radial,  and  second  and  third  median  branches 
black ;  fringe  varied  with  rose-colour ;  a  large  bright  orange 
spot  at  the  end  of  the  cell:  body  normal.  Under  surface 
lemon-yellow,  the  characters  of  the  upper  surface  indistinctly 
traceable  through  the  texture  of  the  win^,  costal  margins  and 
fringes  rose-coloured  :  primaries  with  a  diamond-shaped  silver- 
centred  black  discocellular  spot;  three  squamose  blackish 
spots  parallel  to  the  outer  margin  on  the  median  and  intemo- 
median  interspaces:  secondaries  with  an  ochreous-bordered 
purple-ed^ed  silver  spot  at  the  end  of  the  cell ;  a  discal 
arched  series  of  purplish-red  dots  commencing  with  an  angular 
spot  of  the  same  colour  upon  the  costa :  body  whitish,  legs 
rosy.     Expanse  of  wings  2  inches  8  lines. 

$  •  Above  like  the  male,  excepting  that  all  the  submarginal 
lemon-yellow  spots  of  the  secondaries  are  bounded  internally 
by  bla^ish  scales,  which,  however,  get  less  distinct  towards 
the  abdominal  area;  below  with  rather  brighter  primaries, 
the  three  discal  spots  larger,  brown,  and  the  series  continued 
by  two  smaller  brown  spots  or  dots  on  the  radial  interspaces 
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and  two  costal  spots,  the  secondaries  with  a  small  additional 
silver-centred  spot  above  the  one  at  the  end  of  the  cell ;  other- 
wise exactly  like  the  male.  Expanse  of  wings  2  inches 
5^  lines. 

Albino  $  •  Above  cream j  white,  the  basal  area  and  costal 
border  of  primaries  and  the  secondaries  bluish  grey ;  the  spots 
on  the  border  smaller  than  in  the  male,  the  discocellular  spot 
larger ;  the  marginal  spots  of  secondaries  diffused  and  sub- 
confluent,  the  first  being  confluent  with  the  apical  border:  the 
submarginal  spots  onlv  slightlj  paler  than  the  groimd-colour, 
smaller  than  in  the  ordinary  form,  the  first  two  bounded  inter- 
nally by  large  black  lunate  spots,  the  others  by  a  few  blackish 
scales:  oranee  spot  very  pale.  Primaries  below  white,  with 
greyisn  basal  area,  the  aiscal  series  of  spots  completed,  begin- 
ning in  the  intemo-median  and  median  interspaces  with  three 
decreasing  triangular  black  spots,  after  which  they  are  small 
and  red-brown ;  apical  area  greenish  sulphur-yellow,  brighter 
at  outer  margin ;  costal  margin  and  firinge  rose-red :  seconoaries 
green,  washed  with  yellow  towards  the  base,  firinge  rose^red ; 
markings  as  in  the  ordinary  female.  Expanse  of  wings 
2  inches  8  lines. 

This  is  a  tolerably  common  species^  allied  to  C.  simodaj  but 
difiering  constantly  fix)m  that  form  m  the  greater  length  of 
the  costed  margin  of  the  primaries,  the  larger  pale  submarginal 
spots,  with  less-defined  internal  limiting  spots  on  the  secon- 
daries, the  maculated  character  of  the  border  on  these  wings, 
the  noticeably  paler  colour  of  the  under  surface,  the  increased 
number  of  the  discal  spots  on  the  under  surface  of  the  females, 
and  the  greater  size  of  the  albino  females. 

I  have  come  to  the  conclusion  that  this  species  is  constant 
(so  far  as  Colias  ever  is  so)  to  the  characters  above  laid  down, 
after  examining  nearly  200  specimens  of  the  HyaU  group 
from  various  parts  of  Japan.  Mr.  Elwes  says  (Trans.  Ent. 
Soc  1880,  p.  144)  "  it  would  be  most  unlikely  that  in  such  a 
genua*  four  species  of  one  group  should  exist  in  Japan  alone, 
or,  rather,  in  that  very  email  part  of  Japan  firom  which  collec- 
tions have  come."  Can  Mr.  Elwes  be  speaking  seriously 
when  he  makes  this  statement?  Is  it  a  fact  that  the  collec- 
tions received  were  obtained  from  so  limited  an  area  that  it  is 
"  unlikely  "  that  distinct  allied  species  should  come  to  hand  ? 
Are  Hakodate,  Yokohama,  Nikko,  and  Nagasaki  localities  so 
close  together  and  so  identical  in  their  conditions  of  life  that 
it  is  absurd  to  look  for  allied  but  distinct  species  in  collections 
from  these  localities? 

*  Mr.  Elwes  does  not  ezplidn  this  expression;  and  I  fail  to  comprehend 
its  meaning. 
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It  appears  to  me  that  there  must  be  sufficient  variation  of 
conditions  in  260.000  square  miles  of  insulated  land,  divided 
into  three  larger  islands  by  intervening  straits,  and  exhibiting 
considerable  degrees  of  elevation,  to  render  the  exbtence  of 
different  species  in  the  same  group  less  a  probability  than  a 
certainty. 

That  it  does  "  require  special  training  to  appreciate  "  spe- 
cific differences  is  a  truism  which  no  entomologist  who  has 
specially  studied  any  branch  of  his  science  will  be  inclined  to 
dispute;  for  that  very  reason  it  is  unwise  for  any  natura- 
list, when  taking  up  the  study  of  a  branch  of  science  com- 
paratively new  to  him,  to  plunge  at  once  into  the  most  difficult 
eenus  in  that  branch,  and  criticise  the  work  of  all  previous 
labourers  in  the  same  field. 

Whilst  referring  to  the  paper  by  Mr.  Elwes,  it  will  save 
further  trouble  to  call  attention  now  to  some  observations  of 
his  on  p.  141.  Mr.  Elwes  says  that  I  have  ^^  described  no 
less  than  four  supposed  species  and  varieties  nearly  allied  to 
this,"  meaning  v.  erate ;  and^  as  though  to  confirm  this  sur- 
prising statement,  he  inserts  m  brackets  ^'  see  P.  Z.  S.  1880." 
Although  not  aware  that  I  had  described  any  species  allied  to 
C.  erate  from  Candahar,  either  supposed  species  or  variety, 
I  took  the  trouble  to  look  through  the  *  Proceedings  of  the 
Zoological  Society  of  London '  for  1880 ;  but  I  could  not  find 
any  descriptions  of  Colias  by  myself.  It  is  a  pity  that  Mr. 
Elwes  did  not  ^ve  a  reference  to  the  page,  as  it  might  have 
tended  to  explain  his  meaning.  Mr.  Elwes  then  proceeds  to 
flay  that  he  entirely  fails  to  follow  my  distinctions,  and  goes 
on  to  prove  it  by  declaring  that  what  I  call  C.  erate  is  like  the 
roecimens  of  that  species  firom  South  Russia  and  the  Punjaub, 
tnat  what  I  call  0.  hdidha  differs  from  G.  hyale  just  as  Le- 
derer  says  it  does  *,  that  what  I  call  C.  aarepteneia  is  identical 
with  the  form  of  Hyide  found  all  over  Asia,  firom  the  Hima- 
layas to  Japan  (specifying,  however,  ^ree  jorme  which  have 
hitherto  come  only  firom  Japan),  and,  lastly,  that  what  I  call 
C.  paUida  is  just  what  Staudinger  says  it  is,  a  white  variety 
of  C.  erate  ?  . 

I  need  say  no  more  respecting  this  paper  on  Colias;  it 
possibly  may  not  seriously  affect  the  study  of  the  genus,  since 
most  Li(q>idopterists  will  probably  hold  the  same  opinions  now 
as  before  its  publication ;  the  only  cause  for  regret  is  that 
Mr.  Elwes  did  not  pause  before  publishing  that  in  haste  of 
which  it  is  possible  he  may,  after  more  profound  study,  repent 
at  leisure. 

*  Mr.  Elwes  repeats  the  obTiously  erroneous  suggestion  that  C  htMctha 
is  a  hybrid  between  two  species  not  occurring  in  uie  same  country. 
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Colias  aubaurataj  sp.  n. 

(J  •  Above  very  similar  in  coloration  and  pattern  to  the 
preceding  species,  but  with  distinct  depressed  marginal  trian- 
gular yeUow  spots,  and  the  wings  less  irrorated  with  grey ; 
the  secondaries  also  without  paler  submarginal  spots,  but 
with  a  zigzag  black  line  on  and  between  the  yeins  towards 
the  apex ;  no  distinct  apical  border,  but  six  large  marginal 
black  spots.  Below  the  wings  are  bright  golden  orange  or  very 
bright  ochreous  yellow,  with  the  inner  border  of  the  primaries 
lemon-yellow ;  tnree  large  black  discal  spots  (as  in  tne  prece- 
ding species),  two  blackish  dots  on  the  radial  interspaces,  and 
two  brownish  dots  on  the  costa ;  a  black  discocellular  spot, 
with  a  yellow  pupil:  costal  margin  and  fringe  rose-n^: 
secondaries  with  costal  margin  and  fringe  as  in  the  primaries ; 
a  discal  arched  series  of  indistinct  plum-coloured  dots,  be- 
ginning on  the  costa  with  a  spot  of  tnis  colour;  a  silver  spot 
at  the  end  of  the  cell  with  plum-colonred  margin  and  orange 
zone,  and  above  it  a  similar  but  very  minute  and  fusiform 
spot ;  venter  somewhat  whitish,  legs  rosy.  Expanse  of  wings 
2  inches  2  lines. 

f .  Larger  than  the  male ;  the  basal  area  more  densely 
irrorated  with  greenish  grey:  secondaries  densely  irrorated 
with  greenish  grey,  the  orange  spot  very  large  and  dark; 
marginal  black  spots  diffused  inwardly,  the  nrst  two  con- 
fluent ;  a  submarginal  series  of  irregular  yellow  spots  bounded 
internally  by  an  arched  series  of  heavy  black  lunules.  Under 
surface  exactly  as  in  the  male.  Expanse  of  wings  2  inches 
8  lines. 

Albino  ? .  Above  with  the  groxmd-colour  creamy  white, 
the  primaries  bluish  grey  towards  the  base ;  marginal  spots 
obsolete,  otherwise  as  in  the  ordinary  form:  secondaries 
densely  irrorated  with  grey,  hardly  greenish,  the  marginal 
black  spots  united  into  a  boraer.  the  submarginal  spots  fairly 
regular,  internally  boxmded  by  blackish  spots,  but  only  very 
distinctly  towards  the  costa ;  orange  spot  rather  paler  than  in 
the  ordinary  female.  Primaries  below  with  only  the  apical 
area  and  a  suflusion  over  the  discoidal  area  of  the  same 
golden  ochreous  colour  as  in  the  male;  the  rest  of  the  pri- 
maries creamy  white,  but  vrith  the  usual  markings ;  costal 
margin  and  mnge  red :  secondaries  as  in  the  ordinary  form, 
excepting  iheX  the  discal  dots  are  larger.  Expanse  of  wings 
2  inches  5  lines. 

This  is  a  fairly  common  species,  which  may  be  readily  dis* 
tinguished  by  the  deep  coloration  of  the  under  surface. 


Digiti 


ized  by  Google 


from  NikkOj  Central  Japan.  139 

PapiUo  nicconicolensy  sp.  n. 

Very  near  to  P.  helenusy  but  constantly  differing  in  the 
creamy-yellow  patch  of  secondaries  being  carried  below  the 
radial  vein  in  tne  form  of  a  large  squamose  spot,  and  in  the 
submarginal  lunnles  on  the  under  surface  of  the  same  wings 
being  far  more  arcuate.     Expanse  of  wings  5  inches  3  lines. 

Papilio  tradtpennisj  sp.  n. 

S .  Intermediate  in  size  between  P.  macUentus  and  P.  de- 
metrius;  similar  to  the  latter,  from  which  it  differs  in  its 
greater  size,  its  more  elongated  wings,  longer  and  broader 
tails,  also  in  the  greyer  tints  of  the  pnmaries,  upon  which  the 
blacK  outer  border  appears  more  prominently ;  below  the  pri- 
maries are  distinctly  paler  and  greyer,  the  markings  upon  the 
secondaries  are  bnghter  in  colour,  redder,  and  there  is  an 
abbreviated  additional  red  fasciole.  bounded  below  by  an 
arcuate  streak  of  blue  scales,  across  tne  first  median  interspace. 
Eicpanse  of  win^s  5  inches  2  lines. 

? .  This  is  the  P.  demetritts  of  Gray  (nee  Cramer) ;  but 
when  fresh  this  sex  is  nearly  as  dark  as  ^e  male,  although 
browner  in  tint,  and  with  two  ocellated  and  several  submar- 
ginal lunate  red  markings  on  the  upper  surface  of  the  secon- 
daries :  as  usual,  it  is  broader  in  wing  than  the  male,  and  the 
tails  are  shorter.     Expanse  of  wings  5  inches. 

A  tolerably  common  form,  which  may  possibly  prove  to 
be  a  seasonal  variety  of  P.  madlentua ;  but  until  this  species 
can  be  reared,  it  must  necessarily  be  separated  as  a  distinct 
species.  The  examples  of  P.  macilentus  taken  by  Mr.  Maries 
are  much  worn. 

Papilio  spathatuSj  sp.  n. 

Possibly  a  seasonal  form  of  P.  alcinom ;  the  latter  species, 
however,  was  not  obtained  in  Niphon  by  Mr.  Maries;  he 
obtained  shattered  males  and  a  single  fine  female  in  Yesso ; 
it  is  therefore  more  probable  that  this  is  a  local  representative 
of  P.  aJcinoua.  It  differs  in  its  considerably  greater  size, 
much  longer  and  more  spatulate  tails,  in  the  heavier  black 
borders  and  veins  on  the  female,  in  tne  much  obscured  red 
submarginal  lunules  on  the  upper  surface  of  the  male  secon- 
daries, and  the  broader  and  dmgier  submarginal  curved  spots 
on  the  female  secondaries.  Expanse  of  wings,  ^  4  inches 
1  line^  ?  4  inches  10  lines. 

This  is  a  commoner  species  than  P.  alcinouSy  which  (owing 
to  the  fact  that  Elug  erroneously  figures  its  female  as  that  sex 
of  his  species)  it  generally  represents  in  collections.  P.  alci^ 
nou8  %  agrees  wim  the  male  in  size  and  form. 
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In  Yesso  Mr.  Maries  c^u^ht  the  female  of  a  species  which 
in  1862  we  received  the  miJe  of  from  Hakodate.  It  is  allied 
to  P.  mencius  of  Felder  (males  of  which  Mr.  Maries  obtained 
at  Einkiang,  China);  but  the  wings  are  darker,  the  tails  on 
the  secondaries  are  more  slender,  the  submarginal  Innnles  are 
absent  from  the  upper  surface  of  the  male  secondaries,  and  are 
less  arcuate  and  smaller  upon  the  upper  surface  of  the  female. 
To  this  species  I  give  the  name  of  Jr.  hcBmaiostxctua. 

PamphUa  herculean  sp.  n. 

Allied  to  P.  sylvanusj  considerably  larger ;  the  male  of  a 
clearer,  more  ochraceous  colour  above,  and  on  the  imder  surface 
of  a  more  xmiformly  tawny  colour;  the  secondaries  not  yel- 
lowish, as  in  P.  sylvanua ;  pattern  similar.  Expanse  of  wmgs 
1  inch  7  lines. 

%  .  Above  bronzy  brown  or  chocolate-brown,  with  cupreous 
reflections :  primaries  with  a  yellow  dot  just  above  the  basal 
third  of  submedian  vein ;  a  cuneiform  spot  filling  the  base  of 
the  first  median  interspace ;  a  bifid  spot  at  the  end  of  the  cell ; 
a  series  of  five  quadrate  spots,  excised  in  firont.  crossing  the 
disk  obliquely  from  submedian  to  upper  radial  vein,  and  a 
trifid  spot  across  the  subcostal  branches^  halfway  between  the 
cell  and  the  apex,  buff:  secondaries  with  an  angular  discal 
series  of  five  ocnreous  spots.  Wings  below  with  the  markin^^s 
paler  than  above,  the  spots  creamy  whitish  or  pale  bone-yel- 
low ;  disk  of  primaries  round  the  borders  of  the  oblique  series 
of  spots  olive-brown ;  external  angle  and  outer  border  whity 
brown :  secondaries  bronzy  olive-brown,  the  discal  series  con- 
sisting of  six  spots ;  anal  angle  broadly  ochreous ;  outer  border 
tinted  with  ochraceous  ;  palpi  white ;  body  below  bluish  grey. 
Expanse  of  wings  1  inch  7|  lines. 

One  pair  only  was  obtained. 

Daimio  Felderij  sp.  n. 

Dark  brown,  with  white  markings :  primaries  exactly  as  in 
D.  tethys :  secondaries  crossed  by  a  white  belt,  which  passes 
through  a  nearly  complete  circular  series  of  black  spots ;  anal 
three  fourths  of  fringe  and  four  marginal  spots  white :  poste- 
rior margins  of  abdominal  segments  wnite.  Base  of  secondaries 
and  bodv  below  bluish  grey.     Expanse  of  wings  1  inch  6  lines. 

A  tolerably  common  species;  its  position  is  between  D. 
tethys  and  D.  sinica  of  Felder ;  it  appears  to  represent  the 
latter  in  Japan^  and  differs  from  it  in  the  smaller  spots  on  the 
primaries,  and  in  the  black  spots  being  visible  upon  the  white 
belt  of  the  secondaries. 
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Xni. — Note  on  the  Occurrence  qf  Bponge-emcuUs  in  Chert 
from  the  Carhonvferous  Limestone  of  Ireland,  By  Prof. 
W.  J.  SoLLAS,  JLA.,  RR.S.E.,  &c. 

On  studjine  the  beautiful  microphotographs  of  sections  of 
chert  fi^ed  in  Prof.  Hull's  valuable  paper  "  on  the  Nature 
and  Origin  of  the  Beds  of  Chert  in  the  Upper  Carboniferous 
Limestone  of  Ireland  "  *,  it  appeared  to  me  that  in  some  of 
these  photographs  traces  of  sponge-spicules  could  be  seen.  On 
communicating  my  opinion  to  Prof.  HuU^  he  most  obligingly 
sent  me  five  of  his  mounted  sections  of  chert  for  microscopical 
examination.  For  this  act  of  kindness  I  now  ofier  him  my 
best  thanks. 

The  results  of  my  examination  of  the  slices  were^  in  the 
first  place,  to  completely  confirm  his  clear  descriptions  of  the 
appearances  presented  by  them,  and,  next,  to  establish  the 

Fig.  1. 


O  o  ® 
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Sections  of  sponge-spicules  in  Carboniferous  chert:  Oj  transverse ;  by  longi- 
tudinal; e,  transverse,  showing  axial  canal;  d,  showing radiatdj 
crystalline  structure.    (Magnified  50  diameters.) 

truth  of  my  supposed  detection  of  sponge-spicules.  The  slides 
are  numbered  C  22  (fig.  4  in  Prof.  HulTs  memoir),  C  23,  C  24, 
0  25  (fig.  1  in  the  memoir),  and  C.  41.  In  the  first  four  a 
number  of  clear  spaces  with  definite  circular  outlines  (fig.  1,  a) 
0-(K)3  inch  in  diam.  were  clearly  visible,  and  also  a  number  of 
long,  straight,  parallel-sided  bands  {p)  of  the  same  breadth  as 
the  oiameter  of^the  circles.  The  bands  are  longitudinal,  the 
circles  transverse,  sections  of  sponge-spicules,  and  are  exactly 
similar  to  those  with  which  I  am  from  long  acquaintance 
familiar  in  the  flint  and  chert  of  other  localities. 

The  transverse  sections  frea  uently  show  a  central  dark  spot 
(e),  the  remains  of  the  axial  canal;  and  in  both  directions 
it  section  a  radiate  crystalline  structure  {d)j  such  as  I  have 
often  observed  and  recently  described  in  loose  fossil  spicules, 
ia  apparent  with  polarized  light. 

*  ScL  Trans.  Roy.  Dublin  Soc  vol.  L  n.  •.,  p.  71,  ph  iii. 

Ann.  dk  Mag.  N.  Hist.  Ser.  Jk  Vol,  vii.  11 
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Of  slices  C  22  and  C  23  it  may  be  safely  said  that  the 
chief  determinable  constituents  are  sponge-spicules ;  they  make 
np  the  larger  part  of  the  chert 

Bhomboheora  of  dolomite,  precisely  similar  to  those  de- 
scribed by  Prof.  Benard  in  his  paper  on  the  Carboniferous 
Phthanites*,  are  also  to  be  seen  in  most  of  the  sections.  The 
presence  of  these  crystals  can  readily  be  explained  in  accord- 
ance with  the  theory  of  the  formation  of  flint  lately  advocated 
by  me.  It  is  well  known  that  most  limestones  contain  a  trace 
of  magnesian  carbonate,  probably  in  the  form  of  dolomite. 
This  is  very  much  less  soluble  in  acids  than  calcite,  so  that  it 
is  left  as  a  residue  on  dissolving  limestone  in  dilute  hydro- 
chloric acid.  The  silicic  acid  which  dissolved  and  replaced 
the  calcic  carbonate  would  therefore  act  with  greater  difficulty 
on  the  dolomite,  and,  indeed,  would  in  all  probability  have  no 
action  upon  it  at  all ;  and  so,  while  the  mass  of  the  limestone 
underwent  silicification,  the  rhombohedra  of  dolomite  would 
remain  unaltered  in  the  midst  of  the  chert,  just  as  we  now 
find  them. 

That  the  formation  of  the  chert  continued,  if  it  did  not  com- 
mence, some  time  subsequent  to  the  formation  of  the  limestone 
is  proved  by  a  curious  fact  observable  in  the  section  of  coral 
shown  in  the  centre  of  the  section  represented  in  fig.  1  of 
Prof.  Hull's  plate.  Some  of  the  vesicular  spaces  at  the  edge 
of  this  are  completely  lined  by  ciystaJs  of  calcite  (dog-tooth 
spar)  which  has  not  undergone  sihcification,  while  the  interior 
of  the  spaces  is  occupied   by  ciystaUine  grains   of  quartz 

Kg.  2. 


.9 

Part  of  section  of  coral  from  cHert  (fig.  1,  pL  iii.  Hull's  paper)  :  Q  e,  ex- 
ternal wall,  comaetinf  of  radiating  o^stalline  filnr»s  of  quarts ;  S, 
eeptum;  C,  calcite  lining  maiginal  vesicle ;  Q»,  quarts  within  the 
vedde.    (x60diam.) 

It  is  clear  that  the  coral  had  been  dead  and  exposed  to  the 
•  BuD.  de  FAcad.  roy.  Belg.  2'  b6t.  t  xlvi 
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action  of  surrounding  waters  long  enough  for  a  deposit  of 
calcite  to  be  formed  within  the  marginal  vesicles  before  the 
infiltration  of  silica  occurred. 

Of  the  section  of  chert  labelled  C  41  I  could  make  but 
little ;  it  appeared  to  contain  clastic  granules  of  quartz. 


XIV. — Recent  Dredging  hy  the  United- States  Fish  Com" 
mission  off  the  South  Coast  of  New  Englandj  with  some 
Notice  of  the  Crustacea  obtained.     By  S.  I.  Smith. 

The  United-States  Commission  of  Fish  and  Fisheries,  under 
the  direction  of  the  Commissioner,  Professor  Baird,  with 
headquarters  at  Newport,  Rhode  Island,  has  had  increased 
facilities  for  scientific  work  the  past  season,  and  has  added 
even  more  than  in  past  years  to  the  knowledge  of  our  marine 
fauna.  The  new  steamer  *  Fish  Hawk,'  of  480  tons,  built  for 
the  work  of  the  Commission,  and  under  the  command  of  Lieut. 
Tanner,  U.S.N.,  is  specially  fitted  for  scientific  work,  and  was 
employed  a  large  part  of  the  season  in  trawling,  dredging,  and 
in  making  temperature  observations.  The  investigation  of 
the  invertebrate  fauna,  as  in  previous  years,  was  carried  on  by 
a  party  under  the  general  direction  of  Professor  Verrill,  of 
Yale  College.  Large  collections  were  made  in  the  shallower 
waters  along  the  coast  and  also  on  the  shores ;  but  the  most 
interesting  results  were  obtained  from  a  series  of  trawling 
and  dredgings  made  in  September  and  the  first  week  m 
October,  on  three  trips  75  to  100  miles  off  the  coast,  in  the 
region  known  as  the  Block  Island  Soundings.  A  general 
account  of  these  trips  is  given  by  Prof.  Verrill  in  the  ^  Ame- 
rican Journal  of  Science '  for  November  (vol.  xx.  pp.  390- 
403),  and  need  not  be  repeated  here,  further  than  that  the 
region  examined  is  in  north  lat.  39°  46'  to  40°  06',  west  long. 
7(f  22'  to  7V  10',  that  on  each  trip  the  dredging  and  trawling 
occupied  less  than  a  day's  time,  and  that  twenty-two  hauls  of 
the  dredge  and  trawl  were  niade  from  depths  varying  from 
64  to  about  500  fathoms.  Wire  rope  was  very  advantageously 
employed  in  all  the  dredging  and  trawling.  At  one  station, 
86  fathoms,  the  bottom  was  covered  with  shells  and  sponges ; 
but  at  all  ^e  other  stations  it  was  composed^  fine  sand  and 
mud. 

The  collections  have  not  been  fully  examined ;  and  this  is 
specially  true  of  the  collections  from  the  deepest  water  which 
were  made  on  the  Last  trip.  But  the  wonderful  richness  of 
the  faima  in  mollusks  ana  echinoderms  has  been  shown  by 
Professor  Verrill  in  the  paper  already  referred  to ;  and  it  is 

11* 
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certainly  not  less  remarkable  as  regards  the  crostaceans.  The 
richness  of  the  fauna  in  both  species  and  individuals  would 
never  have  been  suspected  by  one  accustomed  only  to  the 
meaffre  fauna  of  the  shallow  waters  of  the  south  coast  of  New 
Eimand. 

In  regard  to  the  moUusks  and  echinoderms^  it  is  here 
sufficient  to  quote  a  few  sentences  from  Professor  VerrilFs 
article.  He  says: — "Of  MoUusca  about  175  species  were 
taken.  Of  these,  120  speciesi  were  not  before  known  to  occur 
on  the  southern  coast  of  New  England ;  about  65  are  addi- 
tions to  the  American  fauna ;  of  these  about  30  are  apparently 
undescribed.  The  known  species  now  added  to  our  fauna  have 
mostly  been  described  bv  G.  0.  Sars,  Jeffreys,  and  others 
from  the  deep  waters  of  the  European  coast  and  the  Mediter- 
ranean." "The  Starfishes  and  Ophiurans  were  exceedingly 
abundant  and  beautiful  at  all  the  stations ;  and  many  species 
not  known  previously  on  our  coast  were  taken,  several  of 
which  appear  to  be  undescribed,  while  others  were  known 
only  from  Northern  Europe  or  from  the  deep  waters  off 
Florida.  Many  of  the  species  have  only  recently  been 
obtained  from  the  northern  fishing-banks  off  Nova  Scotia. 
One  new  species  of  Archaster  [A.  amertcanus)  was  particu- 
larly abundant,  several  thousands  of  specimens  having  been 
taken ;  but  the  two  largest  and  most  beautiful  species  of  this 
genus  were  Archaster  Agassizi  (new)  and  A.  Florce.  Of 
Odontaster  hispidus  over  100  were  taken."  There  are 
thirty-two  species  in  the  partial  list  of  echinoderms  given, 
four  of  whicn  are  described  as  new, 

A  preliminary  notice  of  the  Crustacea  obtained  from  this 
interesting  region  is  now  in  type  for  the  ^  Proceedings  of  the 
National  Museum '  for  1880  (pp.  413-452) ;  and  I  here  give 
only  a  very  brief  statement  of  the  most  interesting  results 
there  brought  out,  with  full  descriptions  of  the  new  forms. 

Among  the  Brachyura  were  Eyas  coarctataj  Cancer  boreo' 
liSj  and  (jferyon  quinquedens^  which  were  known  from  further 
north ;  but  with  these  there  were  CoUodes  dq^ressua.  Ewpro* 
gnatharastelliferaj  Bathynectealongispinaj  ana  Acanthocarpua 
Alexandria  species  previously  known  onlv  from  the  Straits 
of  Florida.  There  were  also  new  species  of  Ethusa  and 
LambruSy  genem  quite  new  to  our  waters.  The  Euprognatka 
occurred  in  the  greatest  abundance  at  nearly  every  station, 
many  thousands  of  specimens  often  being  taken  at  a  single 
haul. 

Among  the  Anomura  occurred  Homola  barbata  and  LatreiU 
lia  elegans  (which  represent  families  heretofore  unknown  on 
this  side  of  the  Atlantic),  a  beautiful  species  of  Lyretdm^  De 
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Haan  (a  genus  before  known  only  from  the  North  Pacific)^  and 
a  species  oiMunida.  These  were  associated  with  Eupagurus 
bernhardusy  E.  Kroyerty  and  the  remarkable  Farapagurus 
pilosimanusy  which  were  before  known  from  the  north.  Bat 
the  most  interesting  Anomura  were  two  species  of  a  new 
genns  {Hemipagurus)  y  allied  to  the  little-known  genus  Spiro^ 
pagurusy  Stimpson,  but  differing  conspicuously  in  the  form 
and  position  of  the  single  sexual  appendage  of  the  last  thoracic 
somite  of  the  male,  wnich  arises  from  the  co^xa  of  the  right 
side,  while  in  J^ropagurtu  it  arises  from  the  left  side.  Both 
the  species  of  Memipagurus  inhabit  cases  formed  by  a  colony 
of  Epizoanthus  or  by  an  individual  of  a  species  of  Adamsta. 

The  unsymmetncal  development  of  the  external  sexual 
organs  of  the  males  of  this  genus  is  accompanied  by  a  most 
remarkable  difference  in  the  corresponding  internal  organs. 
The  abdominal  viscera  are  not  sufficiently  well  preserved  in 
the  ordinary  alcoholic  specimens  for  a  full  anatomical  and 
histological  investigation;  but  the  following  observations, 
though  incomplete,  are  so  novel  and  interesting  that  I  insert 
them  here.  The  right  testis  and  vas  deferens  are  much  larger 
than  the  left.  The  lower  part  of  the  right  vas  deferens,  in 
all  the  adxdts  examined,  is  much  more  dilated  than  the  left, 
and  is  filled  (as  is  also  the  external  part  of  the  duct)  with  very 
large  spermatophores  of  peculiar  form.  The  left  vas  deferens 
is  slender,  much  as  in  Eupagurus  bernhardusy  terminates  in  a 
small  opening  in  the  left  coxa  of  the  last  thoracic  somite,  as 
in  ordinary  Paguroids,  and  contains  spermatophores  some- 
what similar  in  form  and  size  to  those  of  Eupagunu  bem-- 
hardus.  In  alcoholic  specimens  of  the  larger  and  more 
abundant  of  the  two  species,  the  spermatophores  from  the 
left  vas  deferens  are  approximately  0*16  millim.  long  and 
0*035  millim.  broad,  with  a  slender  neck  about  a  third  of  the 
entire  length,  and  a  very  tbin  and  delicate  lamella  for  a  base. 
The  spermatophores  from  the  right  vas  deferens  are  over 
'  2  millims.  in  total  length  ;  the  body  itself  is  oval,  approxi- 
mately 0*40  millim.  long  and  a  third  as  broad ;  at  one  end  it 
terminates  in  a  very  long  and  slender  process,  two  or  three 
times  as  long  as  the  body ;  at  the  other  end  there  is  a  similar 
but  slightly  stouter  process,  a  little  longer  than  the  body,  and 
expanding  at  its  tip  into  a  broad  and  very  delicate  lamella, 
approximately  0*35  millim.  long  by  0*20  millim.  broad.  The 
contents  of  the  two  kinds  of  spermatophores  are,  of  course, 
not  in  a  condition  to  show  the  structure  of  the  spermatozoa ; 
but  they  present  a  similar  appearance  in  each  case,  and  are 
apparently  of  about  the  same  size. 

The  most  interesting  of  the  Macrura  is,  perhaps,  a  new 
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species  of  Nq^hrcpaisy  very  closely  allied  to  N.  Stewartij 
Wood-Mason,  Jberetofore  the  only  known  species,  which  was 
described  from  a  single  specimen  dredged  in  the  Bay  of  Bengal 
and  wanting  the  great  claws.  These  claws,  in  our  speci- 
mens, are  clothed  with  very  long  soft  hair,  and  are  very 
different  from  the  great  claws  of  NephropSy  though  the  genus 
is  very  closely  allied  to  Nephrops,  as  pointed  out  by  Wood- 
Mason.  The  number  and  arrangement  of  the  branchiae,  not 
noticed  in  the  description  of  N.  Stetoartiy  are  the  same  as  in 
Nephropa.  There  were  also  new  species  of  Arctus^  Axiusj 
Pontopntlusy  Bythocarisy  FandaluSy  and  PenoBuSy  and  with  these 
the  following  arctic  species — Pontophiliia  norvegicuSy  Pan-- 
dolus  propincpiusy  Uxppolyte  securifronSy  and  Seraestes  arcticusy 
the  last  species  being  common  in  300  to  500  fathoms. 

Among  the  Schizopoda  were  three  arctic  species.  Thysa- 
nopoda  norvegicay  Pseudomma  roseumy  and  Boreomysts  arcticay 
the  last  heretofore  known  to  America  only  fix)m  Greenland. 

The  only  Stomatopod  was  a  new  species  of  LysiosquiUay 
which  appears  to  be  closely  allied  to  L.  sptnosay  from  the 
Indian  Ocean  and  New  Zealand,  or  at  least  much  more  closely 
allied  to  this  than  to  any  other  species  described  in  Mr.  Miers's 
recent  review  of  the  Squillidae. 

Few  species  of  Amphipoda  were  found;  but  the  arctic 
species,  Stegocephalus  ampullay  Haploops  setosay  and  Epimeria 
toricatay  G.  0.  Sars,  occurred,  the  last  in  abundance. 

Among  the  Isopoda  there  were  four  species  previously 
known  only  from  further  north  on  our  coast,  and  mounopsts 
typicay  a  deep-water  species  known  from  our  northern  coast, 
Greenland,  and  Northern  Europe.  There  were  besides 
several  species  not  determined. 

Fifty  species  of  Malacostraca  are  enumerated  in  the  prelimi- 
nary notice  above  referred  to  ;  and  of  these  fourteen  are  de- 
scribed as  new  and  three  others  are  indicated  as  probably  new. 
forty-three  are  first  recorded  as  belonging  to  the  New-Englana 
fauna  south  of  Cape  Cod,  twenty-eight  are  new  to  the  whole 
fauna  from  Cape  Hatteras  to  Northern  Labrador,  and  twenty- 
one  are  new  to  America  including  Greenland.  Of  the  forty- 
three  species  new  to  the  Southern  New-England  fauna,  fifteen 
are  now  known  also  from  the  New-England  fauna  north  of 
Cape  Cod;  and  of  the  remaining  twenty-eight,  four  were 
already  known  from  the  Straits  of  Florida,  three  from  Green- 
land and  Northern  Europe,  and  two  from  the  Mediterranean* 
It  should  be  added  that  two  of  the  species,  the  Lyreidus  and  the 
Nephropsisy  belong  to  genera  heretofore  known  only  from  the 
Pacific  region,  and  each  represented  there  by  a  single  species, 
while  a  third  species,  the  Lysiosqutllay  has  its  nearest  known 
ally  in  a  species  from  the  same  region. 

New  HaveD.  Conn.,  U.  S.  A., 
Dec.  29, 1880. 
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XV. — CantrtbtUums  towards  a  General  Hxatory  of  the  Marine 
Pclyzoa.    By  the  Rev.  Thomas  Hincks,  B.A.,  F.R.S. 

[Continued  from  toL  vi.  p.  384.] 

[Plates  Vm.,  K.,  &  X.] 

IV.  FOREIGN  MEMBRANDPORINA  (Becond  series). 

a.  With  a  membranous  front  wal}. 

Membranipora  coronatOy  n.  sp. 
(H.  X.  fig.  1.) 

Zoosda  lozen^e-shapedy  contiguous;  area  occupjing  the 
whole  front,  with  a  membranous  covering ;  margin  not  much 
elevated^  except  round  the  oral  extremity,  where  it  rises  into 
a  hood-hke  screen,  projecting  slightly  over  the  area  and  hol- 
lowed out  in  front  into  an  arch  ;  mner  surface  of  the  cell-wall 
veiy  strone;ly  crenated  and  granidated;  immediately  above 
each  zooeciam  an  immersed  avicularium  with  acute  man- 
dible, placed  transversely.  Ocecium  (?).  Zoarium  white  and 
shining. 

Loc.  Singapore  or  the  Philippines,  on  coral  (Miss  Jelly). 

The  strikmg  features  of  this  pretty  species  are  the  crowning 
avicularium,  the  very  marked  crenation  of  the  border  of  the 
cells,  and  the  glossy  whiteness  of  the  whole  zoarium. 

Membranipora  terrijicay  n.  sp. 
(PI.  VIII.  fig.  5.) 

ZooBcia  large,  somewhat  pvriform,  ai'ched  above,  widest  in 
the  middle,  narrowing  off  ImbIow  the  area ;  area  broad  below, 
slightly  contracted  towards  the  top,  with  amembranouscovering, 
occupying  about  two  thirds  of  the  front  of  the  cell ;  margin  not 
much  elevated,  thin,  smooth ;  the  wall  of  the  cell  below  the  area 
dense,  uneven,  punctured;  placed  transversely  along  the 
whole  of  the  lower  margin  of  the  aperture,  and  projecting 
prominently  on  the  subjacent  space,  a  gigantic  amcutanumj 
with  long,  narrow,  curved  beak,  the  basal  portion  much  ex- 
panded, with  an  an^lar  projection  on  each  side  in  the  line  of 
the  hinge ;  mandibfe  (probably)  slender  and  setiform. 

Loc.  Straits  of  Magellan,  on  Eschara  Jlabellarisj  Busk 
{Mi88  Gatty). 

Membranipora  rubiday  n.  sp. 
(PI.  VIII.  fig.  6.) 

ZocBcia  somewhat  p^form.  arched  and  expanded  above, 
below  the  area  narrowmg  rather  abruptly  downwards ;  area 
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suborbicular,  the  covering  wholly  membranous^  occupTuiff 
about  three  fourths  of  the  front  of  the  cell ;  margin  much  raisea 
round  the  sides  and  upper  portion  of  the  cell,  thin,  smooth, 
two  spines  on  each  side  of  the  orifice,  the  foremost  pair  very 
tall  and  stout ;  zocecium  prolonged  slightly  below  the  area, 
and  on  this  portion  is  situated  an  amculartum  borne  on  the 
summit  of  a  stout  and  rather  tall  peduncle,  from  the  lower 
part  of  which  two  spines  often  project,  mandible  acute,  di- 
rected downwards:  sometimes  replaced  by  a  linguiform 
avicularium,  slightly  pedunculate,  placed  transversely.  Zo- 
arium  of  a  reddish-brown  colour. 

Loc,  Australia^  on  stone  [Miss  Oatty). 

The  prolongation  of  the  cell  below  the  area  is  often  small 
and  inconspicuous  ;  but  its  position  is  indicated  by  the 
stalked  avicularium  which  is  always  placed  upon  it.  The 
peduncle  of  this  appendage,  which  is  of  remarkable  length, 
seems  to  consist  of  two  parts — a  short  tubular  base,  which 
frequently  bears  two  spinous  processes,  and  is  permanently 
attached  to  the  cell,  and  a  much  longer  cylindrical  stem,  on 
which  the  avicularium  is  supported;  the  latter  is  easily 
detached,  and  seems  to  be  jointed  in  some  way  or  other  to  the 
fixed  basal  portion.  The  structure  is  interesting,  as  showing 
a  modification  in  the  direction  of  the  higher  articulate  forms. 

Memhranipora  bicoloTy  n.  sp. 
(PL  IX.  fig.  1.) 

Zoceda  oblong,  narrow,  alternate,  very  regularly  disposed 
in  lines,  ^the  whole  front  filled  in  by  a  membranous  wall,  at 
the  very  top  of  which  is  the  opercxdar  valve ;  margin  thin 
and  smooth ;  the  zooecia  in  each  line  separated  by  elongate 
spaces,  usually  rather  less  than  the  cell  m  len^,  which  are 
covered  in  by  a  white  calcareous  ropfing,  terminating  at  one 
extremity  in  an  arch,  with  a  somewhat  thickened  rim,  which 
incloses  the  orifice  of  the  cell  below,  and  at  the  other  more  or 
less  hollowed  out,  the  depression  extending  to  the  base  of  the 
cell  above.     No  spines  or  avicularia. 

Loc.  West  Australia,  spreading  over  weed  {Miss  Jelly). 

The  elongate  calcareous  boxes  interposed  between  the  cells 
in  this  species  miffht  naturally  be  taken  for  ooecia ;  but  they 
are  closed  in  at  the  end  by  a  calcareous  wall,  in  whicJi  there 
seems  to  be  no  opening  Beyond  some  minute  perforations. 
They  have  probably,  therefore,  some  other  signincance ;  but 
what  it  may  be  I  am  unable  at  present  to  determine.  The 
zooecia  are  really  of  a  slender,  elongate-oval  shape,  though 
they  sometimes  appear  quacu-angmar.  The  membranous 
front  wall  extends  to  the  top  of  the  hollow  or  depression  in 
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tiie  neighbouring  interspace,  and  lies  quite  on  a  level  with  the 
rim  of  the  margins. 


Memhranxpora  hellula.  n.  sp. 
(PL  VIII.  figs.  4,  4a,  4  J.) 


Zocecia  pyriform,  rounded  and  e2q)anded  above,  and  narrow- 
ing off  to  the  base ;  area  occnpTing  about  half  the  length  of 
the  cell,  wholly  filled  in  with  membrane,  subelliptical,  broad 
below  and  narrowing  very  slightly  upwards  to  the  top,  where 
the  semicircular  orifice  is  placed,  flanked  on  each  side  by  two 
tall  erect  spines ;  on  the  lower  margin  a  single,  much-branched 
spine,  which  spreads  over  the  aperture,  forming  an  antler-like 
operculum  j  sometimes  a  very  long  corneous  spine,  springing 
finom  a  raised   socket,  a  little   below  the  inferior  margin: 

Sortion  of  the  cell  below  the  area,  which  is  sometimes  a  good 
eal  elongated,  smooth  and  shining,  and  covered  with  nume- 
rous delicate  spinules.     Ocecia  none. 

Var.  a  {Jncamis).  With  two  opercular  spines  on  the  lower 
margin,  of  small  size  and  slightly  branched,  placed  one  on 
each  side  of  a  short,  sharply  pomted  central  mucro  rising  from 
a  prominent  boss ;  a  single  spine  only  on  each  side  of  the 
orifice;  no  spinules  or  homy  appendages;  surface  smooth, 
white,  and  very  polished. 

Var.  fi  {mutticomis).  Opercular  spines  3-5,  placed  closely 
together,  their  numerous  dichotomous  branchlets  combining 
to  form  a  beautiful  protective  shield,  which  extends  to  the 
base  of  the  oral  valve. 

Loc.  Australia,  normal  and  var.  mtiUicomis;  Cevlon,  var. 
bicomrs ;  Madagascar  {Miss  Jelly) ;  St.  Yincent,  Oape-Yerd 
Islands  {Miaa  Gaity).  M.  beUula  always  occurs  creeping 
over  weed,  and  frequently  runs  out  into  narrow  strap-like 
segments. 

This  is  an  exquisite  species,  which  seems  to  be  far  from 
uncommon  in  various  parts  of  the  world ;  and  it  is  difficult  to 
understand  how  it  is  that  it  has  remained  so  long  undescribed. 
I  cannot  recollect,  however,  to  have  met  with  any  published 
account  of  it,  although  it  has  been  known  to  collectors  under 
a  manuscript  name.  It  is  a  species  which  varies  much  in 
appearance,  the  changes  being  chiefly  due  to  the  presence  or 
aosence  of  the  spinous  appendages,  and  especially  to  the  modi- 
fication of  the  opercular  spine.  The  principal  varieties  have 
already  been  noticed.  In  some  cases  the  tall  corneous  spine 
rising  from  a  distinct  socket,  which  is  so  chara.cteristic  ot  Jf. 
piloea  (from  which  the  present  form  is  probably  derived), 
makes  its  appearance;  m  others  the  zoarium  bristles  wi^ 
immense  numoers  of  slender  spinules ;  in  others,  again,  it  has 
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neither  seta  nor  spinule*  In  a  curions  form  from  Madagascar 
the  edges  of  the  narrow  segments  into  which  the  zoarinm 
divides  are  fringed  by  very  toll  and  slender  setae,  frequently 
placed  in  pairs,  whilst  there  is  also  a  proftision  of  the  suboral 
appendages.  This  form  presents  a  very  marked  contrast  to  the 
extremefy  simple  and  efegant  variety  (bicomts)  from  Ceylon. 
The  same  vanability  in  the  spinous  armature  is  characteristic 
of  M.  pilaaa* 

b.  With  a  calcareous  lamina. 

Membranipora  patula.  n.  sp. 
(PL  IX.  fig.  4.) 

Zocecta  short,  narrowed  above  and  broadly  expanded  below, 
the  upper  extremity  of  the  cell  much  raised,  the  lower  de- 

S>ressed ;  margin  well  raised,  narrow,  sharp,  minutely  granu- 
ated;  aperture  arched  above,  the  lower  margin  sBghtly 
curved  outwards,  occupying  fully  three  fourths  of  the  length  of 
the  area,  the  lower  fourth  filled  in  by  a  strongly  granu- 
lated, calcareous  lamina,  which  is  continued  for  a  short  dis- 
tonce  up  each  side;  on  the  upper  margin  four  very  stout 
cylindrical  spines,  two  towards  each  side,  which  are  articu- 
lated by  corneous  joints ;  projecting  from  the  centre  of  the 
back  of  the  cell,  some  way  below  the  margin,  an  avicularium 
with  pointed  mandible,  directed  straight  outwards.  Ocodum  (?)  • 
Loc.  California  {Miss  J  My). 

Membranipora  setigeray  n.  sp. 
(PI.  Vin.  fig.  3.) 

Zomcia  large,  ovate ;  area  occupying  the  whole  front  of  the 
cell,  the  lower  two  thirds  covered  in  by  a  shining  calcareous 
lamina,  minutely  pitted  over ;  aperture  arched  above,  lower 
margin  straight,  closed  bv  a  rather  stout  membranous  wsJl,  at 
the  upper  extremity  of  which  is  the  orifice ;  margin  not  much 
raisea,  granulated ;  a  row  of  6-8  toll  spines  surrounding  the 
upper  extremity  of  the  area.    Avicularta  none.     Ocecium  (?). 

Loc,  Australia,  investing  Serpula  {Miss  Gatiy). 

This  species  belongs  to  the  same  section  of  the  genus  as 
our  British  M.  Rossmi  and  Jf.  trtjbltum.  Its  spines  are  a 
conspicuous  character,  thezoarium  literally  bristling  with  them. 
The  surface  is  flat  and  somewhat  glistenmg. 

Membranipora  sptnosa^  Quoy  &  Gaimard* 

lUutra  spinous  Q.  &  G.,  Voy.  de  TAstrolabe. 

Membranipora  cUiata,  MacGilliTTayy  Tnuis.  Roy.  Soc  Victoria,  1868. 

Membranipora  spmosa.  Busk,  Polyzoa  of  Kerguelen  Island. 

Busk  identifies  a  form  from  Kerguelen  Island  with  the 
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Flustra  spinom  of  Quoy  &  Gaimard ;  and  from  the  figure  which 
he  gives  it  would  seem  to  be  the  same  as  the  M.  ciliata 
of  MacGillivrajy  an  Australian  species.  If  he  is  correct  in 
his  identification,  the  latter  name  must  give  place  to  that  of 
Quoy  and  Gaimard. 

The  species  has  occurred  in  the  following  localities : — Ker- 
'guelen  Island  (Mr.  Eaton) ;  Australia  [MacOillivray) ;  Ara- 
bian Sea,  between  Bombay  and  Aden,  lat.  about  15®  N.,  long, 
about  65^  E.  (TT.  Oato?). 

Another  Membranipora  spinosa  has  been  described  by 
D'Orbieny  (Voy.  dans  PAm^.  M^rid.  vol.  v.  4«  partie), 
which  bears  a  close  resemblance  to  M.  spinijeray  Johnston, 
but  is  apparently  destitute  of  avicularia.  It  is  furnished  with 
about  10  spines  on  each  side  of  the  cell. 

Membranipora  pemiunita.  n.  sp. 

(kx,fig.2.) 

Zocecia  arched  above,  expanding  very  slightly  towards  the 
centre,  and  then  narrowing  off  more  or  less  to  the  base,  which 
is  subtruncate ;  area  occupying  the  whole  of  the  front  of  the 
cell,  the  lower  two  thirds  filled  in  by  a  strong,  thickly- 
granulated,  calcareous  lamina ;  aperture  arched  aw)ve,  lower 
margin  straight,  higher  than  broad,  margin  scarcely  elevated, 
very  finely  beaded ;  scattered  amongst  the  zooecia  elongate, 
narrow-oval  cells,  the  lower  part  of  which  is  occupied  by  an 
aviculariuniy  depressed  at  the  base,  the  beak  much  raised, 
turned  obliquely  to  one  side,  somewhat  curved  and  pointed ; 
mandible  slender,  ed^ed  on  each  side  by  a  homy  expansion ; 
upper  portion  of  avicularian  cell  hollow  and  open.  Ocecia 
rounded,  closely  united  to  the  lamina  of  the  cell  above,  with  a 
raised  rib  round  the  front,  inclosing  a  minutely  granulated 
space. 

Loc.  Off  Curtis  Island,  Bass's  Straits,  common  on  shell 
(Copt.  W.  H,  Cawne  Warren), 

'Diis  species  occurs  in  a  very  interesting  collection  of 
Polyzoa  made  by  Capt.  Warren,  of  the  ship  *  Bedfordshire,' 
and  presented  by  him  to  the  Liverpool  Free  Museum,  The 
committee  of  tne  Museum,  at  the  instance  of  its  very  able 
and  energetic  curator,  Mr.  Moore,  have  entrusted  the  collec- 
tion to  me  for  examination;  and  I  hope  to  describe  and 
figure  a  number  of  new  forms  from  it  in  subsequent  papers. 

M.  permunita  is  interesting  as  being  one  of  the  few  recent 
species  belonging  to  the  present  section  of  the  genus  which 
are  furnished  with  an  avicularium  of  the  elongate  type  placed 
on  a  well-developed  cell-area.     A  very  similar  appendage 
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occurs  on  M.  curvtrostrisj  mihi ;  and  it  is  not  uncommon 
amongst  the  species  with  a  membranous  front  wall. 

Membranipora  (Cedeschara)  dentioulata,  MacGillivray*. 
.      (PL  YIII.  fig.  2.) 

Zoartum  foliaceous,  with  the  cells  in  two  layers  placed  back  ' 
to  back^  or  incrusting.  Zocecia  arched  above^  widening  about 
the  middle,  and  contracted  below ;  margin  smooth,  sometimes 
traversed  by  a  brown  line,  inner  side  of  the  cell-wall 
granular;  area  occupying  the  whole  front  of  the  cell,  the 
lower  one  third  filled  m  by  a  granulated  calcareous  plate ;  a 
transparent  membranous  wall  extending  over  the  entire  area, 
incluaing  the  calcareous  plate,  the  oral  valve  being  placed  at 
the  very  top  of  it :  from  the  centre  of  the  upper  edge  of  the 
lamina  rises  abroad  calcareous  process  (also  granulated),  which 
extends  to  about  one  third  the  length  of  the  aperture  from  the 
top,  where  it  sends  off  two  lateral  branches  to  the  wall  of  the 
cell,  forming  in  this  way  a  foramen  on  each  side,  the  inner 
edges  of  which  are  denticulate ;  the  upper  margin  of  the 
process  is  slightly  thickened,  and  shuts  off  a  semicircular 
space  above,  corresponding  with  the  operculum  in  the  true 
front  wall ;  at  the  bottom  of  each  cell  one  or  sometimes  two 
rather  large  smooth  nodules.  Ocedum  wide,  little  projecting, 
incorporated  with  the  cell  above,  both  the  ovicelligerous  cell 
and  tne  one  above  it  of  unusual  size  {MacG.). 

Loc  Victoria  (MacOillivray) :  off  Curtis  Island,  Bass's 
Straits,  on  shell,  forming  a  brown  subcircular  patch  {Capt. 
Cawne  Warren), 

MacGillivray  places  this  species  among  the  Escharid» 
(Busk),  simply,  it  would  seem,  on  the  ground  of  its  erect 
habit.  It  has,  in  truth,  no  real  affinity  with  this  family  as 
constituted  by  Busk.  The  depressed  area,  the  elevated 
margins,  and  the  membranous  front  wall  show  that  its  place 
is  amongst  the  Membraniporidas.  Nor  is  there  any  sufficient 
ground,  m  my  judgment,  for  referring  it  to  a  new  genus.  The 
peculiarity  on  which  MacGillivray  founds  his  Caleschara 
("  front  cialcareous,  except  a  small  part  anteriorly,  which  is 
membranous ")  is,  I  believe,  quite  insignificant.  I  venture 
to  think  that  he  has  misinterpreted  th^  structure  of  the 
zooecium,  probably  owing  to  the  imperfect  condition  of  the 
specimens  which  came  under  his  notice.  The  "  front "  of  his 
description  is  not  the  true  front  wall  of  the  cell,  but  merely  a 
calcareous  upgrowth  from  the  edge  of  the  lamina  (strictly 

•  'ProdromuB  of  the"  Zooloffv  of  Victoria,*  decade  v.,  by  Fred.  M^Coy, 
F.R.8. ;  *  Polyioe/  by  P.  H.  MacGiUiyrfty,  p.  46,  pi.  xlviii.  Bg,  8. 


Digiti 


ized  by  Google 


a  Oeneral  History  of  the  Marine  Polyzoa.  153 

comparable  with  the  ^'  serrated  denticle/'  similarlj  placed  in 
Membranipora  {Bijluetra)  deliccUulaj  Bosk) ;  and  tne  mem- 
branons  portion  at  the  upper  extremity  is  only  occasional, 
and  merely  denotes  imperfect  development.  That  the  true 
upper  wall  of  the  zooedum  is  the  membrane  which  closes  in 
the  whole  of  the  area  is  evident  from  the  course  of  develop- 
ment and  from  the  fact  that  it  bears  the  oral  valve.  In  the 
younger  zooecia  the  laminar  process  is  either  wholly  wanting  or 
very  imperfectly  developed,  whilst  the  membranous  wall, 
fiimishea  with  the  semicircular  orifice  for  the  egress  of  the 
polypide,  occupies  the  whole  of  the  opening  at  a  considerable 
distance  above  the  lamina. 

The  real  peculiarity  of  this  form  is  that  the  membrane 
incloses  the  ^anular  plate  and  its  process;  but  this,  how- 
ever curious,  18  hardly  a  generic  character.  The  same  thing 
occurs  in  a  less  degree  in  Jf.  nitensy  mihi.  As  to  the  habit 
of  growth,  MacGiUivray's  figure  represents  a  small  erect  and 
foliated  specimen;  the  one  from  Bass's  Straits  is  wholly 
cmstaceous.  Another  which  I  have  examined  grows  round  a 
stem  of  seaweed,  and  the  free  edges  meeting  on  one  side  of 
it  come  together  and  unite ;  and  in  any  frirther  growth  at  this 
point  there  would  be  a  bilaminate  structure,  and  the  zoarium 
would  become  erect  and  detached ;  but  it  would  be  none  the 
less  a  Membranipora.  The  large  nodules  at  the  base  of  the 
cells,  which  were  present  in  the  specimen  I  have  figured, 
materially  change  tne  general  appearance  of  the  species. 

Membranipora  cervicomis.  Busk*. 
(PL  VIII.  fig.  1,  and  PI.  X.  fig.  3.) 

ZooBcia  oval ;  margin  much  raised  round  the  upper  part  of 
the  cell,  forming  a  very  thin  wall,  which  also  extends  for 
some  distance  oown  the  sides ;  area  occupying  the  whole  of 
the  front,  about  a  third  of  it  filled  in  by  a  smooth  and  shining 
calcareous  lamina,  which  is  carried  up  for  some  distance  on 

•  There  hfts  been  some  doubt  whether  the  M,  cervicomis,  Busk  (Cat 
pt.  ly  pi.  c.  fig.  3),  is  identical  with  the  fonn  described  by  MacGHlliTiay 
under  this  name.  Busk's  figure  does  not  show  the  detail  of  the  zooecium 
very  clearly ;  but  the  brancning  spines,  as  he  represents  them,  are  cer- 
tainly difierent  firom  the  similar  appenda^  as  given  by  MacGiUivray. 


They  are  massiye  and  spreading,  and  bend  in  over  the  area,  the  branches 
<< meeting  and  inosculating;"  whereas  in  the  other  form  they  are  erect 
and  comparatively  slender,  and  show  no  tendency  to  unite  across  the  cell. 
The  colour  also  A  Busk's  species  is  said  to  be  *'  purplish ;"  that  of  the 
Australian  species  white  or  orownish.  Amon^  Capt  Warren's  dredg- 
inffs,  however,  firom  Bass's  Straits^  I  have  met  with  spedmens  nndoubtecUy 
i^erable  to  MacGiUiTray's  species,  in  which  the  snines  are  somewhat 
more  massiye,  and  occasionally  meet  and  (apparently)  unite  across  the 
eell ;  they  are  also  of  a  deep  purplish  colour. 
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each  side;  aperture  flattened  above,  narrowing  downward, 
rounded  at  the  lower  extremity  (verjr  much  in  the  form  of  a 
heraldic  shield),  surrounded  by  a  slightly  thickened  rim ;  at 
the  top  of  the  cell  four  spines,  placed  two  on  each  side,  the 
foremost  pair  stout,  suberect,  and  branched,  like  a  stag's  bom, 
the  upper  tall,  slender,  and  slightly  forked  ;  between  them  a 
raised  avicularium  with  pointed  mandible,  placed  transversely 
on  the  margin  of  the  cell,  or  projecting  straight  outwards 
from  the  back ;  frequently  a  large  raised  avicularium  at  the 
bottom  of  the  cell.  Ooecium  very  shallow,  galeriform,  smooth, 
the  oral  surface  much  sloped,  so  as  to  expose  the  opening ;  a 
raised  line  arching  across  the  front  a  short  distance  above  the 
opening,  inclosing  a  narrow  subhyaline  belt ;  an  avicularium 
on  the  summit,  placed  transverselv ;  two  spines  in  front  of  the 
oviceU,  and  two  at  the  sides  (Plate  VIII.  fig.  1).  Zoarium 
white  or  brownish,  or  of  a  rather  deep  purplish  colour. 

Var.  a.  Ooedum  much  deeper  (less  shallow),  almost  sub- 
quadrate,  the  oral  surface  not  sloped ;  a  raised  rib  in  front 
inclosing  a  subtriangular  space ;  one  or  two  avicularia  at  the 
back(Pl.  X.  fig.  3). 

Loc,  Victoria  {MacGiUivray) ;  var.  a,  off  Curtis  Island, 
Bass's  Straits  {Caj^t.  Caume  Warren). 

I  have  thought  it  desirable  to  give  a  detailed  description  of 
this  species,  as  MacGiUivray  has  contented  himself  with  a 
very  brief  diagnosis.  Busk*s  account  of  his  M.  cervicornis  is 
almost  equally  brief;  and  between  the  two  there  is  some 
difficulty  m  deciding  with  any  certainty  as  to  the  identity  or 
otherwise  of  the  two  forms. 

The  differences  in  the  ooecium  are  striking  and  curious ; 
but  they  can  onbr  be  regarded  as  varietal.  The  spines  are 
articulated  to  a  fixed  tubular  base,  and  are  easilv  detached ; 
in  their  absence  it  is  somewhat  difficult  at  first  sight  to  recog- 
nize the  species. 

Note  on  Memhranipora  transversay  Hincks. 

When  I  described  this  form  ('Annals,'  July  1880)  I  was 
not  aware  that  Mr.  Hutton  had  been  before  me.  I  had  not 
then  seen  his  paper  in  the  'Proceedings  of  the  Boyal  Society 
of  Tasmania'  for  1877  (published  in  1878),  in  which  he  has 
characterized  it  as  M.  cincta.  Of  course  the  name  transversa 
must  be  cancelled ;  and  I  can  only  hope  that  it  may  drop  out 
of  sight  and  give  no  further  trouble. 

In  a  paper  presented  to  the  Eoyal  Society  of  Victoria  early 
in  1880  Mr.  MacGiUivray  has  given  a  ftdler  account  of  the 
same  species,  and  proposes  to  refer  it  to  a  new  genus,  which 
he  names  Dtploporay  and  of  which  the  distinctive  characters 
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seem  to  be  that  the  zooecium  is  divided  into  two  parts,  and 
that  "  a  narrow  transverse  portion  "  of  the  front  cell- wall,  "  a 
little  distance  behind  the  month  and  in  front  of  the  elevated 
part,"  is  deficient  in  calcareous  matter  and  entirely  membra- 
nous. On  reexamining  my  specimens  I  find  that  a  membra- 
nous wall  closes  in  the  whole  of  the  aperture,  bearing  the  oral 
Talve  at  the  upper  extremity,  and  extending  almost  to  the  top 
of  the  elevated  portion  of  the  cell.  Beneaui  the  oral  valve  is 
an  elliptical  orince  with  calcareous  margin  filled  in  with  mem* 
brane  and  having  a  circular  opening. in  the  centre;  from  the 
edge  of  this  inner  orifice  a  calcareous  wall  passes  down  to  a 
fissure  extending  transversely  across  the  cell,  and  probably 
marking  the  termination  of  the  true  zooecium.  Below  the 
fissure  IS  the  wall  of  the  elevated  part  of  the  cell,  which  is  a 
strong  box.  Towards  the  base  of  this  wall  a  tubular  process 
projects  into  the  fissure,  probably  forming  a  communication 
between  the  box  and  it.  The  precise  significance  of  this 
structure  can  only  be  determined  by  an  examination  of  living 
specimens ;  but  it  seems  to  form  a  good  basis  for  a  new  generic 

g^^P-  ... 

One  curious  neculiarity  of  this  species  should  be  noted. 

The  colonies,  wnich  always  seem  to  encircle  the  stems  of 
certain  alg«,  commence  with  a  (transverse)  row  of  elongated, 
narrow,  quadrangular  cells,  having  the  front  entirely  closea 
in  with  membrane,  destitute  of  orifice,,  and  of  all  the  charac- 
teristic structure  of  the  adult;  this  row  is  followed  by  a 
second,  in  which  the  cells  resemble  generally  those  in  the 
first,  but  are  much  shorter ;  and  from  these  the  normal  zooecia 
originate. 

Family  lOcroporida. 

Genus  ViNCULARiA  (part),  Defrance. 

Vinadaria  abyssicola^  Smitt. 
(PI.  X.  fig.  4.) 

This  form  I  had  figured  from  a  specimen  incrusting  a  small 
fra^ent  of  coral,  as  (probably)  a  new  species  of  Setosella ; 
and  only  ascertained  suDsequendy  that  it  was  identical  with 
Vincularia  dbyasicola  of  Smitt.  I  mention  this  to  show  how 
essentially  Miembraniporidan  the  zooecial  character  of  this 
generic  type  is;  in  its  inmusting  state  it  is  impossible  to 
distinguish  the  present  species  from  Setoaella.  Whether  its 
peculiar  habit  ot  growth  in  the  adult  state  (the  zooecia  are 
arranged  so  as  to  form  erect,  cylindrical  steins  like  those  of 
CeUariaj  but  unjointed)  entitles  it  to  generic  rank  is  a  ques- 
tion to  which  difiJerent  answers  may  be  given ;  but  toe  indicate 
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its  true  natural  affinities  (and  this  is  the  important  point)  by 
ranking  it  in  the  family  of  the  Microporid». 

Vincidaria  omcUc^  Bosk^  and  F.  neozelanica^  Bnsk,  are 
true  Membraniporidffi. 

I  have  engraved  the  figure  of  F.  abt/ssicolay  as  it  shows  a 
finer  development  of  the  remarkable  vibracula  than  Smitt's. 
These  appendages  exhibit  a  very  interesting  structore,  being 
edged  for  a  considerable  portion  of  their  length  along  both 
sides  by  a  rather  broad  membranous  expansion. 

Loc,  Off  Cojima,  Cuba,  450  fathoms,  on  Retepora ;  Florida, 
68  fathoms,  on  Nullipara  (Pourtales) ;  on  coral  from  Singa- 
pore or  the  Philippines  {Miss  Jelly), 

V.  FOBEIGN  CHEILOSTOMATA.     (Miscellaneous.) 

Family  EpicaulidiidsB. 

Epicaulidium,  n.  gen. 

Gen.  char. — Zoarium  calcareous,  composed  of  a  creeping 
base  and  erect  stems,  made  up  of  internodes  linked  together  at 
their  extremities  by  corneous  joints,  on  which  the  zooecia  are 
borne  in  companies.  Zocecia  erect,  clavate,  with  a  small, 
obliaue,  subterminal  orifice,  several  united  together  longitu- 
dinally, so  as  to  form  a  cluster ;  the  clusters  opposite,  free, 
except  at  the  base,  where  they  are  attached  by  corneous  joints 
to  the  internodes. 

Epicaulidium  ptdchrum.  n.  sp. 
(PL  X.  fig.  5.) 

Stem  composed  of  jointed  internodes  of  about  equal  length, 
which  are  white,  expanding  gradually  from  the  base  upwards 
to  a  point  a  short  distance  below  the  top,  where  there  is  a 
slight  protuberance  on  each  side,  surmounted  by  a  circular 
orifice,  from  which  the  corneous  joint  supporting  the  cluster 
of  cells  originates ;  above  the  projections  the  intemode  nar- 
rows and  continues  cylindrical  to  the  top ;  a  number  of  small 
tubules  immersed  in  the  cells,  which  show  as  disks  on  the 
surface  and  ^ve  it  a  speckled  appearance;  no  branching. 
Zooscia  in  tnplets,  united  through  their  whole  len^h,  the 
central  one  compressed,  narrow,  pointed  below,  slight^  wider 
above,  orifice  oval,  oblique,  witn  a  thin  slightly  raised  margin, 
facing  towards  the  base  of  the  stem  (downwards)  ;  two  lateral 
cdb  subclavate,  expanded  above,  narrowed  and  pointed  at  the 
base,  orifice  as  in  central  cell,  except  that  there  is  a  small 
spine  in  the  centre  of  the  upper  margin ;  surface  smooth  and 
snining ;  the  lateral  cells  attached  by  the  dorsal  surface  to 
the  sides  of  the  central,  orifice  facing  sideways,  with  a  slight 
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turn  upwards ;  the  triplets  also  speckled^  but  less  strongly  and 
constantly  than  the  stem;  form  of  the  triplets  subcordate. 
Ooecia  (?). 

Loc.  Jamaica^  creeping  over  an  alga  {Miss  Jelly). 

Amongst  the  taller  stems  occur  others  consisting  of  a  very 
short  and  slender  intemode  attached  by  a  corneous  joint  to 
the  creeping  base,  and  bearing  on  its  summit  a  single  triplet. 
In  these  cases  growth  seems  to  proceed  no  further.  The 
j^mary  intemode  of  the  ordinary  stem  is  jointed  to  the  creep- 
mg  fibre,  and  is  sometimes  normal  and  sometimes  altogether 
destitute  of  cells. 

Family  BiceUariids. 

DiACHOBis,  Busk. 

Diachoris  bilaminataj  n.  sp. 
(Pl.VIII.figs.  7,  7  a). 

Zoarium  (probably)  erect,  composed  of  two  layers  of  cells 

f>laced  back  to  back ;  connecting  tubes  six,  very  short.  Zocecia 
ar^,  elongate,  boat-shaped,  suberect,  placed  close  together 
and  overlapping  considerably ;  margin  running  out  into  a  short 
spinous  process  on  each  side  of  the  orifice;  aperture  occupying 
the  whole  front ;  orifice  terminal;  oral  valve  arched  above,  with 
a  straight  lower  margin ;  at  a  short  distance  below  the  top  on 
one  side  an  articulated  avicularium  (often  wanting),  slender, 
rather  compressed,  the  beak  long  and  flat  above,  bent  slightly 
and  abruptly  at  the  extremity;  mandible  very  slender  and 
sharply  pointed.  Ooecia  (?) . 
Loc.  New  Zealand  (Miss  Jelly). 

This  diagnosis  is  founded  on  a  fragment ;  and  I  can  therer 
fore  ^ve  no  account  of  the  size  or  mode  of  growth.  The 
zocecia  have  a  strongly  marked  character,  and  differ  widely 
from  those  of  any  form  with  which  I  am  acquainted.  The 
layers  are  closely  united^  and  constitute  a  very  compact  bilami- 
nate  zoarium.  A  strikmg  point  is  the  degree  in  which  the 
zooecia  overlap  one  another,  each  cell  originating  a  good  way 
down  on  the  dorsal  surface  of  the  one  below  it. 

The  affinity  between  Diachoris  and  Beania  and  BtLOula  is 
of  the  closest  kind ;  between  the  present  genus  and  the  last 
named  there  is  indeed  but  a  single  point  of  difference  that  is 
at  all  constant,  the  disjunct  condition  of  the  cells ;  and  this  can 
hardly  be  regarded  as  specially  significant*. 

The  following  species  of  Diachoris  have  been  described : — 
2>.  Crotdliy  Busk,  Mass's  Straits;  D.magellanicaj  Busk  («Z>. 

*  I  quite  agree  with  Mr.  Waters  that  '^  the  genus  Diaehoris  can  onlj 
be  looked  upon  as  a  provisional  one'*  (^Biyozoa  of  Bay  of  Naplee/' 
<  AnnalB,'  Fel>.  1879,  p.  120). 

Ann.  dcMag.  N.  Hist.  Ser.  5.  Vol.  vii.  12 
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Buskei^  Heller),  Straits  of  Magellan,  New  Zealand.  Mediter- 
ranean ;  D.  inermis,  Busk,  New  Zealand,  Straits  of  Magellan ; 
D.  coatcUaj  Bask,  Eerguelen  Island,  Australia;  D.  spini- 
^era,  Australia :  D.  hirtisstmay  Heller  {^  Chaunosia  hirtU- 
sima,  Busk),  Aoriatic,  Cape  of  Good  Hope ;  D.  armata.  Heller. 
Adriatic ;  x>.  pauHaria^  Moll  (s/>.  simplex^  Heller,  ana 
Mollta paUllartay  Smitt — ^generically  distinct),  Adriatic;  />. 
Buskianaj  Hutton,  New  Zealand. 

Family  Myriozoids  (part),  Smitt. 

ScuizOPOBELLA,  Hincks. 

SchizoporeUa  argenteay  n.  sp. 
(PL  IX.  figs.  6,  6  a.) 

Zocecia  ovate,  irregularly  disposed,  convex,  strongly  sutured, 
separated  by  inconspicuous  lines,  very  distinctly  and  beauti- 
fully granulated  over  the  entire  surface,  punctured  round  the 
margin,  greyish  white,  lustrous ;  orifice  suborbicular,  produced 
below  into  a  pointed  sinus  ;  peristome  not  raised ;  along  one 
side  of  it  a  large  mound-like  elevation,  rising  to  a  point  above, 
on  the  inner  face  of  which  is  an  erect  aviculariutny  with  acute 
mandible  directed  upwards ;  on  the  opposite  side,  just  beyond 
the  sinus,  a  short  spinous  process ;  on  the  upper  margin  two 
or  three  spines ;  in  many  cases  the  oral  avicularium,  instead 
of  being  erect  and  close  upon  the  margin,  is  turned  downwards 
and  outwards,  is  much  elongated,  and  stretches  down  about 
half  the  length  of  the  cell.  Ocecta  rounded,  thickly  granu- 
lated and  punctured.  Zoarium  of  very  delicate  texture, 
^eyish  white,  silvery. 

Loc,  Africa,  on  coral  {Miss  Jelly) 

Schizcporella  linearis^  Hassall,  form  quincuTicialis. 
(PI.  IX.  fig.  3.) 

2jO(Bcia  ovate,  occasionally  lozenge-shaped,  moderately 
oonvex,  separated  by  lines,  quincuncially  arranged ;  surface 
bright  and  silvery,  thickly  punctiured  ;  orifice  suborbicular, 
with  a  shallow  pomted  sinus  on  the  lower  margin,  a  ridge-like 
oallosity  placed  longitudinally  immediately  below  the  sinus ; 
at  each  side  of  the  orifice,  usually  almost  close  to  the  top  of 
the  cell,  a  mound-like  rising,  bearing  a  small  avicularium ; 
mandible  acute,  generally  directed  upwards.     Ooecium  (^). 

Loc  Ceylon  (Miss  Jelly). 

In  general  appearance  this  variety  is  very  unlike  the  well- 
known  8.  linearis.  Its  zocecia  exhibit  none  of  the  depres- 
sion of  surface  and  definite  linear  arrangement  which  are  so 
characteristic  of  the  normal  form  ;  they  are  ovate,  convex^ 
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and  quincuncialJy  disposed.  But,  on  the  other  hand,  the 
zooecinm  agrees  with  tnat  of  the  normal  form  in  the  form  of 
the  orifice,  and  in  having  a  small,  raised,  and  pointed  avicu- 
larinm  on  each  side  of  it.  These  appendages,  indeed,  are 
placed  somewhat  higher  up  than  is  usual  (more  so,  indeed, 
than  is  shown  in  my  figure) ;  but  in  this  species  there  is  so 
much  variability  in  their  position  that  this  cannot  be  regarded 
as  a  character  of  any  importance.  The  present  form  must,  I 
think,  be  ranked  as  one  more  modification  of  the  linearis  type. 
I  have  figured  another  specimen  of  this  species  (Plate  IX. 
fig.  2),  which  illustrates  still  further  the  variability  in  the 
position  of  the  avicularia. 

Family  Escharida  (part),  Smitt. 
Smittia,  Hincks. 

Snnttia  nttiday  Verrill. 
(PL  IX.  figs.  6,  5  a.) 

Zocecia  subquadrangular  (very  irregular  in  shape),  disposed 
in  linear  series,  separated  by  raised  lines,  sHgntly  convex, 
areolated  round  the  margin,  or  simply  punctured,  the  surface 
very  bright  and  lustrous,  of  a  delicate  white  colour,  covered 
with  large  polished  granules ;  orifice  suborbicular,  somewhat 
flattened  below ;  the  peristome  raised  above  and  (especially) 
at  the  sides,  where  it  rises  into  prominent  points,  not  elevated 
in  front ;  on  the  lower  margin  three  denticles,  two  lateral  and 
small,  and  one  larger  in  the  centre  ;  on  each  side  of  the  orifice 
(or  on  one  side  only)  a  subspatulate  avicularium  (narrow  at 
top,  and  expanding  towards  the  extremity)  raised  on  a  small 
mound;  sometimes  replaced  by  a  gigantic  curved  avicula- 
riimi,  stretching  down  two  thirds  of  the  length  of  the  cell. 
Ocecium  rounded,  thickly  punctured  in  front,  often  invested 
round  the  base  by  a  thick  granular  band ;  usually  an  avicu- 
larium with  pointed  mandible  at  the  back ;  peristome  con- 
tinued as  an  arch  across  the  front  of  the  ocecium. 

Loc.  North  America  ( Verrill) ;  Africa,  on  coral  [Miss  Jelly). 

Drawings  of  this  species  were  prepared  before  I  was  aware 
that  it  had  been  figured  by  Prof.  Verrill  from  North- American 
specimens.  I  have  engraved  them,  as  they  show  a  remark- 
able modification  of  the  avicularium  not  noticed  by  Verrill. 

A  detailed  diagnosis  has  been  added,  no  description  accom- 
panying his  figure. 

ASPIDOSTOMA,  n.  gen. 

Gen.  char. — Zocecia  with  a  calcareous  front  wall,  destitute 
of  raised  margins ;  orifice  arched  above,  straight  below,  pro- 

12* 


Digiti 


ized  by  Google 


160  Rev.  ,T.  Hincks's  Contrtbutions  towards 

tected  in  front  by  a  broad  shield-like  plate,  which  is  continued 
downwards  for  some  distance  within  the  cell ;  attached  to  the 
inner  surface  of  the  plate,  on  a  level  with  the  margin  of  the 
orifice,  a  semicircular  membrano-calcareous  (?)  frame,  into 
which  the  oral  valve  fits :  wall  of  the  cell  elevated  behind  the 
orifice  into  a  broad  hood-like  expansion,  which  covers  it  in 
and  forms  an  arched  secondary  orifice.  Zoarium  (in  the  only 
known  species)  erect  and  bilaminate. 

Aapidoatoma  crassumy  n.  sp. 
(PL  X.  figs.  6,  6  a.) 

Zoarium  erect,  compressed,  thick,  contracted  towards  the 
base,  and  widening  upwards,  of  a  reddish-brown  colour.  Zo- 
cecia  disposed  in  two  layers,  placed  back  to  back,  massive  and 
thick-walled,  quincuncial,  very  broad  and  rounded  above, 
narrowing  off  downwards  (pynform),  truncate  at  the  bottom, 
divided  by  very  deep  sutures;  surface  dense,  roughened; 
back  of  the  cell  elevated  and  forming  a  hood  over  the  orifice, 
with  an  arched  opening  in  front,  the  margin  of  the  hood  rising 
into  two  prominent  pomted  processes,  between  which  there  is 
a  narrow  clefr ;  orifice  arch^  above,  straight  below,  screened 
by  a  broad  plate,  with  a  thickened  and  everted  edge,  which 
conceals  it  and  stretches  across  a  great  part  of  the  arched 
opening ;  margin  of  the  plate  continuous  with  the  wall  of  the 
hood,  and  forming  with  it  on  each  side  a  loop-shaped  opening ; 
front  of  the  cell  somewhat  flattened  below  the  orince  and 
sloping  down  towards  it ;  in  the  centre  of  this  portion  a  raised 
'  elongate  callosity ;  leaning  against  the  side  of  many  of  the 
cells,  a  little  below  the  ujjper  extremity,  an  aviculariumj  with 
a  very  short,  broad,  subtriangular  mandible  directed  upwards. 
OoBcium  elongate,  much  depressed,  shield-like,  ^nulated. 

Loc.  Dredged  between  Patagonia  and  the  Falkland  Islands 
(Copt.  Cawne  Warren). 

Tnis  very  curious  form  is  remarkable  for  the  thickness 
and  solidity  of  the  zoarium  and  the  massive  character  of  the 
zocecia.  Young  cells  are  less  strongly  calcified,  and  the  hood 
is  of  much  more  slender  make  than  m  the  adult,  and  does  not 
project  so  far  in  advance  of  the  orifice.  It  is  always  at  this 
stage  destitute  of  the  marginal  processes  which  fi;ive  so 
peculiar  a  character  to  the  adult  zoarium*.  In  the  old  cells 
calcification  is  carried  to  a  great  extent,  the  upper  extremity 
becomes  very  tumid,  and  the  wall  rises  down  the  sides  into  a 
kind  of  mound,  which  partially  closes  in  the  depressed  area 
below  the  mouth.     The  curious  structure  of  the  orifice  will 

*  The  fiffures  do  not  show  the  yeiy  prominent  and  striking  character 
of  the  hood,  and  its  two  marginal  processes. 
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be  best  understood  by  referrine  to  the  figure.  The  lamina  or 
plate  which  protects  it  is  hollowed  out  in  front.  This  plate 
passes  down  for  a  considerable  distance  into  the  interior  of 
the  cell ;  immediately  within  it  is  placed  the  semicircular 
frame  on  which  the  oral  valve  works,  which  fits  close  on  to 
the  inner  surface  of  the  lamina.  The  flattened,  shield-like 
ovicell  is  another  striking  feature. 

The  structure  of  the  zocecium  in  this  species  is  so  remark- 
able that  I  cannot  hesitate  to  refer  it  to  a  new  genus.  Busk, 
in  his  *  Catalogue,'  describes  an  Eschara  {E.  gigantea)^  from 
South  Patagonia,  which  bears  some  slight  general  resem- 
blance to  the  present  species ;  but  neither  the  diagnosis  nor 
the  figure  represents  the  essential  peculiarities  of  ^.  crassum. 

EXPLANATION  OF  THE  PLATES. 
Plate  Vin. 

Ffy,  1.  Membrampora  cervicomis,  MacQillivray,  to  ahow  the  structure 
of  the  zooecium.  The  forked  spines  omitted,  except  in  the  case 
of  a  single  cell,  and  only  the  fixed  tubular  base  represented. 

J1^.  2.  Membrampora  (Caleschard)  denticulatay  MacGillivray.  Li  this 
figure  the  menibranous  wall,  which  closes  in  the  entire  front  of 
the  cell,  is  omitted,  so  as  to  display  the  calcareous  lamina  and 
the  of&et  from  its  upper  maigin,  which  together  form  an  inner 
coyering  oyer  a  considerable  portion  of  the  area.  The  semi- 
circular oral  yalye  at  the  top  or  the  area  must  be  imderstood  to 
belong  to  the  absent  membranous  front  wall. 

^9'  3.  Menibrampora  setigera,  n.  sp. 

^'  4.  Membrampora  heUtUa  (normal  form),  n.sp.  4  a.  Ditto,  yar.  hv- 
conm,    4  b.  Ditto,  yar.  mvUicomU. 

F9g,  6.  Membranipora  terrifica^  n.  sp. 

Fig,  6.  Membrampora  rubtda,  n.  sp. 

JR^.  7.  Diachoris  bUarnmatOf  n.  sp.    7  a.  Zooecium  with  ayictilariunL 

Plate  IX. 

F^,  1.  Membrampora  bicoUyr,  n.  sp. 

F%g,  2.  SchizoporeUa  Unearie,  Haasall.    Variety  with  ayicularia  at  the 

top  of  the  cell  and  on  each  side  of  the  ooedum. 
Ff,  3.  SekusoporeUa  kneartSf  yar.  qmncuncialit. 
Ftg.  4.  Membrampora  pattda,  n.  sp. 
Fig.  6.  8mitiia  miida,  Verrill.    [This  figure  represents  a  very  irregular 

group  of  celk.]    5  a.  Zocecium  with  ovicell. 
Fig.  e.  Sd^sioporeUa  argenteay  n.  sp.    6  a.  Single  zooecium. 

Plate  X 

Fig.  1.  Memhrampera  eoronata,  n.  sp. 

Fig.  2.  Membranwora  permumta,  n.  sp. 

FSg.  3.  Membran^a  cervicomis,  MacGillivray,  var.    3  a.  Ocecium. 

Fig.  4.  Vinctdmia  abyssicolaf  Smitt    From  an  incrusting  colony. 

1^.  6.  ^necndidiwn  pulchrumf  n.  sp.    6  a.  A  single  triplet  of  cells. 

Fig.  a  AMpidoeUma  crassum,  n.  sp.    Showing  a  group  of  cells  from  the 

younger  and  older  portions  of  the  colony.    6  a.  Fragment  of  the 

soarium,  nat  sise. 
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XVI. — Note  On  a  Central-Asiatic  Field-Mouse  (Mus 
arianus).     By  W.  T.  Blanford,  F.R.S.  &c. 

I  AM  indebted  to  Mr.  Oldfield  Thomas  for  calling  my  atten- 
tion to  the  fact  that  a  Japanese  species  of  Mus  was  named 
M.  erythronotus  by  Temminck  in  1850. 

In  the  '  Annals '  for  1876  I  proposed  the  same  name, 
M.  erythronotusy  for  a  mouse  of  which  I  obtained  specimens 
at  Kohrud,  between  Isfahan  and  Teheran,  in  Persia,  A 
species  apparently  identical  with  the  Persian  mouse  was 
collected  by  the  late  Dr.  Stoliczka  in  Wakhdn,  a  province  on 
the  Upper  Oxus  belonging  to  Afghanistan,  and  at  E^hgar, 
in  Eastern  Turkestan;  and  the  same  form  has  since  been 
found  by  Major  Biddulph  and  Dr.  Scully  at  Gilgit  in  the 
Upper  Indus  valley. 

It  is  by  no  means  certain  that  this  form  may  not  pass  into 
the  eastern  races  of  Mus  sylvaticus ;  and  it  requires  comparison 
with  Mus  sylvaticusj  var.  major y  of  Radde ;  but  as  it  appears 
to  be  a  well-marked  type,  with  a  wide  distribution  in  Central 
Asia,  and  as  the  name  Mus  erythronotus  cannot  be  retained 
for  it,  in  consequence  of  the  prior  use  of  the  same  specific 
denomination  by  Temminck,  I  propose  to  change  the  name  to 
Mtis  arianus — from  Ariana,  one  of  the  ancient  names  for 
Persia  and  the  neighbouring  countries  to  the  eastward. 

The  following  synonymy  furnishes,  I  believe,  all  the 
necessary  references : — 

Mus  arianiis. 

Mu$  erythronotuSf  W.  Blanford,  Aim.  &  Mag.  Nat  Hist  ser.  4,  vol.  xvi. 

p.  811    (1876);   Northern  Persia,  ii.  p.  64,  pi.  v.  fig.  8  (1876); 

Scientific  Results  Second  Yarkand  Mission,  Mamm.  p.  64  (1879) ; 

J.  A.  S.  B.  1879,  vol.  xlviii.  pt  2,  p.  97  (nee  Mus  erythronobu^ 

Temm.  Fauna  Japonica,  Mamm.  p.  60, 1860). 
Mw  $ylvaticu8,  var.,  W.  Blanford,  J.  A.  S.  B.  1876,  xliv.  pt.  2,  p.  108 

(nee  Linn.). 


XVn. —  On  the  Origin  and  Formation  of  the  Flints  of  the 
Upper  or  White  Chalk;  with  Observations  upon  Prof 
Sotlas^s  Paper  in  '  The  Annals  and  Magazine  of  Natural 
History'' for  December  1880.    By  Surgeon-Major  Wallich, 

[Plat»  XI.] 

As  Mr.  Sollas  has  seen  fit  to  make  the  second  part  of  his 
memoir  "  On  the  Flint  Nodules  of  the  Trimmingham  Chalk  '• 
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a  medium  for  indulging  in  a  number  of  unwarranted  comments 
(for  they  cannot  be  caUed  criticisms)  upon  my  paper  "  On  the 
Physical  History  of  the  Cretaceous  Flints"  (published  in 
the  '  Quarterly  Journal  of  the  Geological  Society,'  vol.  xxxvi. 
No.  141,  Feb.  1880)*,  I  shall  first  reply  to  his  strictures,  and 
then  avail  myself  of  the  opportunity  to  mmish  some  additional 
facts  and  arguments  in  support  of  my  views,  which  want  of 
space  debarred  me  from  bringing  forward  in  the  paper  just 
referred  to. 

That  Mr.  SoUas  or  any  other  professed  geologist  should  have 
hesitated  to  accept  my  explanation- as  to  the  mode  of  formation 
of  the  Flints,  and  shoula  freely  canvass  my  facts  as  well  as 
my  conclusions,  was  not  only  perfectly  legitimate,  but  no  more 
than  I  expected  when  giving  utterance  to  an  hypothesis  both 
novel  and  opposed,  in  some  most  important  particulars,  to  all 
preconceived  ideas'  concerning  a  difficult  and  avowedly  un- 
solved geological  problem.  But  I  likewise  expected,  from  a 
writer  whose  previous  researches  on  kindred  subjects  (so  far 
as  I  was  acquainted  with  them)  had  yielded  me  both  pleasure 
and  instruction,  at  least  a  precise  and  impartial  recital  of  such 
of  my  statements  and  conclusions  as  he  felt  called  upon  to 
impugn — together  with  some  better  results  than  a  laboured 
and.  as  I  venture  to  think,  futile  attempt  to  improve  upon  the 
well-known  doctrine  that  ^*  the  flints  are  due  to  the  replace- 
ment of  carbonate  of  lime  by  silica  "  t- 

Speaking  generally,  Mr.  SoUas's  paper  contributes  very 
little  that  can  be  considered  original  to  our  knowledge  on  the 
flint  question — unless  it  be  the  interesting  fact  that  the  silica 
of  the  Trimmingham  flints  may,  in  part,  have  been  derived 
from  spicules  belonging  to,  but  now  missing  from,  certain 
fossilized  sponge-remains  in  the  Trimmingham  Chalk.  For, 
altliough  he  devotes  a  considerable  space  in  his  paper  to  the 
chemistry  of  the  subject,  it  is  obvious  that  he  has  derived  his 
inspiration,  on  almost  every  material  point  relating  to  the  pro- 
duction of  Jlinty  from  the  splendid  researches  of  Graham,  to 
which,  in  common  with  myself,  he  appears  to  be  indebted  for 
whatever  information  he  possesses  regarding  the  colloidal 
properties  and  combinations  of  silicic  acid  and  colloidal  sub- 
stances in  general  J.    Yet  he  offers  no  explanation  of  the  char 

•  This  paper  was  read  before  the  Geological  Society  in  December  1879. 

t  See  paper  by  Prof.  Rupert  Jones,  F.R.S.  &c.,  "On  Quartz,  Flint, 
and  other  lorms  of  Silica"  (Proc.  Geol.  Assoc,  vol.  iv.  no.  7,  Apr.  1876, 
p.  447). 

X  Mr.  SoUas  mentions  Mr.  Graham's  name  only  in  relation  to  |'  the 
fiict,"  if  it  be  one, "  that  silicic  acid  has  the  property  of  actuallv  combining 
with  sach  substances  as  alhumen  and  gelatin  to  form  with  them  silicate 
of  albumen  and  silicate  of  gelatin'*  (Joe.  cit.  p.  452). 
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racteristic  forms  assumed  by  the  flint  nodules  that  may  not 
be  found  in  every  geological  textbook ;  and  upon  the  most 
difficult  and  puzzling  question  of  all  (namely^  the  cause  of 
the  stratification  of  the  flints),  although  he  shows  that  he 
regards  it  as  part  and  parcel  of  the  Flint  question,  by  just  once 
(at  p.  441)  confessing  it  presents  '^  a  difficulty/'  from  first 
to  last  he  remains  significantly  silent. 

I  may  observe,  in  reference  to  the  last-mentioned  fact,  that 
I  shoula  have  been  content  to  discuss  Mr.  Sollas's  theory  of 
the  formation  of  flint  so  far  as  it  ^oes,  and  to  leave  entirely 
out  of  sight  those  points  on  which  it  would  appear  that  he  has 
been  unable  to  arrive  at  any  conclusion  whatever,  had  he  not 
indulged  in  such  unjustifiable  observations  as  the  following  :— 
^^  The  last  question  which  remains  for  discussion  is  the  origin 
of  the  various  external  forms  assumed  by  flint.  A  good  deal 
of  misconception  appears  to  have  arisen  on  the  subject  through 
a  too  exclusive  attention  to  one  particular  form  of  flint  arbi- 
trarily selected  as  a  type  of  all  others.  For  this  (generally  the 
irregular  nodular  form)  a  theory  is  framed  which  is  then  made 
to  account  for  the  rest.  Thus,  when  Dr.  Bowerbank  attempted 
to  show  that  flints  are  silicified  homy  sponges,  he  accounted 
for  the  flint-veins  of  the  chalk  by  supposing  them  to  be 
homy  sponges  which  had  grown  over  the  sides  of  an  open 
fissure  at  the  cretaceous  sea-bottom ;  and  Dr.  Wallich,  after 
giving  an  explanation  of  flint  nodules  and  layers,  speaks 
of  the  veins  as  formed  by  a  *  sluggish  overflow '  of  silica- 
saturated  protoplasm  '  into  fissures  in  the  chalk.'  There  does 
not  appear  much  to  choose  between  these  rival  explanations  of 
the  vems ;  both  are  attempts  to  square  a  preconcdved  hypo- 
thesis wiA  an  obnoxious  Jnct"  {l^.cit.  p.  450). 

Mr.  Sollas  is  doubtless  aware  that  Dr.  Bowerbank  can  no 
longer  answer  for  himself.  He  has,  however,  associated  my 
name  with  that  of  a  universally  respected  and  known  scientific 
thinker  and  writer,  whose  researdies  on  the  Sponges  alone 
ought  to  have  protected  him  from  an  imputation  which,  applied 
as  it  has  been  to  myself  as  well  as  to  Dr.  Bowerbank,  1  can 
only  describe  as  being  wholly  unfounded. 

Mr.  Sollas  has  taken  care  not  to  state  at  what  page  the 
words  he  here  quotes  from  my  paper  are  to  be  found.  I  will 
supply  the  omission.  The  seven  words  in  question  consti- 
tute the  sole  allusion  to  the  flint-veins  made  by  me,  from 
beginning  to  end  of  my  paper.  The  context,  now  furnished, 
will  show  tliat  the  formation  of  the  veins  was  not  what  I  was 
speaking  about,  but  the  '^  homogeneousness  ^^  of  the  colloid 
inaJenaT  contained  in  the  fissures.     In  my  paper  I  offered  no 
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other  opinion  whatever  on  the  veins,  for  reasons  which  I  con- 
sidered sufficient — the  allusions  to  sluggish  overflows  into 
the  fissures  of  the  chalk  being  made  soleljr  with  a  view 
to  point  out  that,  had  they  been  filled  with  an  aqueous 
solution^  the  fissures  would  not  only  have  been  lined  with 
silica,  but  the  walls  of  the  fissure  would,  to  a  considerable 
depth,  have  become  silicified  through  the  absorbent  power  of 
the  chalk.  This  view  I  still  regard  as  valid,  and  as  appli- 
cable to  the  tabular  layers  of  chalk  also.  The  following  ia 
the  sentence  from  which  Mr.  SoUas  has  detached  and  quoted 
(as  I  shall  show  he  has  done  in  other  instances)  an  incom- 
plete passage,  in  order  that  he  might  impugn  it : — "  But  that 
the  colloidal  idiosyncrasy  of  silica  performed  a  much  more 
important  function  in  the  phenomena  connected  with  the  flints 
than  has  heretofore  been  supposed,  appears  to  me  to  be  in- 
dicated by  the  evidence  of  the  almost  perfect  incorporation  of 
the  organic  silica  with  a  colloid  material,  the  unique  amoebi- 
form  nodulation  of  the  flints,  and  its  homogeneousnessj  whether 
occurring  in  nodules,  in  continuous  sheets  parallel  to  the  strati- 
fication, or  as  sluggish  overflows  into  fissures  in  the  chalk " 
(foc.ct^.  p.  89). 

Again,  at  p.  451  of  his  paper  Mr.  Sollas  says: — "In 
attempting  to  find  an  explanation  for  the  form  of  these  flinta 
we  may  consider  the  following  suppositions : — (i)  The  form 
may  have  been  determined  by  the  presence  of  animal  matter 
(protoplasm,  Wallich)^  or  (ii)  of  the  products  of  its  decompo- 
sition, &c.  .  .  .  "  The  first  explanation  may  ies<  ie  5toW  tn 
Dr.  WaUicVs  oum  words.  Thus,  speaking  of  the  irregular 
nodules,  he  says  : — '  those  characteristic  amoehiform  outlines 
which,  according  to  my  hypothesis,  are  dependent  on  the 
presence  of,  and  the  combination  of  the  silica  with,  the  accu- 
mulation of  nearly  pure  protoplasm  still  sufficiently  recent  to 
have  resisted  admixture  with  calcareous  or  other  matter '  (foe. 
cit.  p.  79).  As  I  have  already  shown  in  the  earlier  part  of 
this  paper  that  flints  originate  as  silicified  chalk,  we  need  not 
spend  time  on  a  formal  confutation  of  Dr,  WallicVs  hypothesis; 
but  when  Dr.  Wallich  remarks  that  *  the  various  conditions 
that  present  themselves  from  the  earliest  elimination  of  the 
silica  from  the  sea-water  to  the  period  when  it  becomes  finally 
consolidated,  have  never,  that  I  am  aware,  been  consecutively 
followed  out '  (foe.  dt.  p.  89),  I  would  take  the  liberty  to  refer 
him  to  a  paper  of  my  own,  printed  in  abstract  in  the  Quart. 
Joum.  Geol.  Soc.  vol.  xxix.  p.  76  {1873)  ^here  the  steps  are 
j^haps  as  consecutively  followed  out  as  in  Dr.  Wallich's  paper 
Itself.     As  my  paper  has  never  been  published  in  Jully  I  shall 
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make  no  apology  for  giving  here  a  rather  lengthy  extract  from 
it "  (Mr.  Sollas's  paper,  *  Annals/  Dec.  1880,  p.  452). 

Both  the  above  extracts  from  my  paper  are  so  incorrectly 
given,  and  mutilatexi  by  the  omission  of  the  context,  as  to 
materially  alter  their  purport,  at  the  very  time  that 
Mr,  SoUas  informs  his  readers  that "  the  first  explanation 
may  best  be  given  in  Dr.  WallicVs  otvn  wordi,"  and  prefaces 
his  first  Quotation  by  saying  that  I  was  "  speaking  of  the  irre- 
gulur  noaulesy'^  in  order  to  make  it  appear  that  I  was  then 
describing  some  part  of  my  hypothesis.  I  was  neither 
describing  any  part  of  my  hypothesis,  offering  an  explanation 
of  any  supposition,  nor  directly  or  indirectly  making  any  allusion 
to  the  question  of  the  nodules.  I  had  been  impugning  a 
statement  bv  Sir  Charles  Lyell,  made  under  a  misapprehension 
of  certain  facts  which  1  was  relating  concerning  the  very 
insignificant  part  played  by  the  Diatomacese  in  supplying  the 
silica  of  the  flints,  and  was  repeating  generally  what  1  had 
been  at  great  pains  in  proving,  for  the  first  time,  by  detailed 
evidence,  that  "  the  comparatively  bulky  siliceous  framework 
and  spicule-system  of  the  deep-sea  vitreous  sponges  must 
constitute  the  main  source  of  supply  of  the  material  for  the 
flints."  Speaking  of  this^  I  continued  as  follows  : — "  Indeed, 
it  is  far  from  improbable  that  the  true  flints  are  producea 
solely  in  the  areas  occupied  by  the  sponge-beds,  the  flints 
becoming  (elsewhere)  more  cherty  and  devoid  of  those 
characteristic  amoebiform  outlines  which,  according  to  my 
hypothesis,  are  dependent"  &c.  (see  my  paper,  p.  79). 
Therefore,  to  cite  this  passage  as  an  ^^  explanation  "  of  my 
hypothesis,  more  particularly  as  it  was  not  described  by 
Mr.  Sollas  either  before  or  afterwards,  was  a  mere  abuse  of 
words,  if  not  of  facts ! 

In  the  second  of  the  above  extracts  Mr.  Sollas  pursues  the 
pame  course  of  destroying  the  purport  of  the  passage  by  sup- 
pressing the  context.  Such  a  method  of  supplying  the 
ipsissima  verba  of  a  writer  might,  in  skilful  hanos,  be  so 
applied  as  to  warrant  the  impression  that  the  best  hypothesis 
tnat  ever  was  constructed  was  not  worth  the  ink  it  was 
written  with.  In  the  present  case,  so  finely  had  Mr.  Sollas 
drawn  the  line  as  to  deprive  the  sentence  he  quotes  of  a 
definitely  expressed  limitation,  by  omitting  the  word  "  But," 
with  which  it  commences. 

The  following  is  the  paragraph  from  which  the  extract  is 
taken: — "That  the  predisposition  of  silica,  itself  in  reality 
a  colloid,  to  form  colloidal  combinations  witn  albuminous  and 
other  materials  was  known  long  before  deep-sea  exploration 
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was  dreamt  of^  is  a  well-known  historical  fact ;  it  has  been 
alluded  to  by  most  of  the  writers  who  have  attempted  an 
explanation  of  the  mode  of  formation  of  the  flints,  nut  the 
various  conditions  that  present  themselves^  from  the  earliest 
elimination  of  the  silica  from  the  sea-water  to  the  period 
when  it  becomes  finally  consolidated^  have  never^  that  I 
am  aware,  been  consecutively  followed  out"  (see  my  paper, 
p.  89). 

It  will  be  seen  from  this  that  I  had  distinctly  shown,  in 
the  previous  part  of  the  paragraph  from  which  the  quotation 
is  made,  that  1  laid  no  claim  to  originality  in  reference  to  the 
abstract  chemical  questions  concerned  on  the  subject  of  colloids 
and  notably  of  silica.  Yet,  incredible  as  it  may  appear,  the 
four  next  pages  of  Mr.  SoUas's  paper,  which  are  taken  up 
with  the  said  "  lengthy  extract,"  contain  not  a  single  obser- 
vation that  is  not  wholly  connected  with  the  chemical  and 
molecular  changes  that  take  place  in  the  formation  of  flint 
nodules,  and  the  infiltration  with  silica  of  certain  shells  from 
the  Blackdown  Greensaud  beds,  which  has  no  direct  bearing 
whatever  on  the  questions  now  before  us.  Indeed  the  con- 
cluding paragraph  of  the  extract  proves  this ;  for  in  it  the 
writer  says  : — "  Thus  the  crystalline  state  of  flint  nodules 
offers  us  no  evidence  for  or  against  our  theory  of  the  for- 
mation of  these  fossils.  This  theory  may  be  summed  up 
under  two  heads : — (1)  combination  of  silicic  acid  witn 
animal  matter  of  various  kinds — a  chemical  fact ;  and  (2) 
concentration  of  the  silica  from  the  silicate  of  animal  matter 
thus  formed^  by  the  extrication  of  the  organic  part  of  the  com^ 
pound.  This  is  a  pure  assumption ^  but  one  which  agrees 
very  well  with  other  well-known  facts  in  chemistry  "  (Joe.  cit. 
p.  456). 

Again,  speaking  of  the  irregular  forms  of  the  flint  nodules, 
Mr.  SoUas  observes,  at  p.  459  of  his  paper : — "  These,  by 
their  fantastic  flowing  outlines,  are  responsible  for  much  of 
the  theorizing  which  can  only  regard  flint  as  a  silicification  of 
organic  matter.  Thus,  Dr.  Waluch  repeatedly  lays  stress  on 
*the  unique  amcebiform  nodulation  of  the  flints,' though  one  may 
remark  mat  one  of  the  characteristic  features  of  an  amcebiform 
outline  is  that  it  seldom  remains  the  same  two  minutes  to- 
gether; and  this  cannot  be  said  of  flints,  although,  as  Dr. 
Wallich  speaks  in  another  place  of  the  flints  showing  ^  sims 
of  the  specific  contractility  ot  colloid  silica,'  one  might  infer  that 
he  does  not  regard  this  character  as  absent.  A  flint  moving 
by  means  of  its  pseudopodia  would  be  an  interesting  object ; 
but  perhaps  the  distinguished  writer  merely  alludes  to  the 
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excessive  shrinkage  which  colloid  silica  undergoes  in  passing 
from  the  pectous  to  the  solid  state ;  and  certainly,  to  one  who 
has  experimented  with  colloid  silica,  the  wonder  on  Dr.  Wal- 
lich's  nypothesis  would  be,  not  that  the  flints  show  signs  of 
shrinkage,  but  that  they  do  not  present  them  more  marKcdlj. 
The  time  for  conclusions  based  on  superficial  resemblances  is 
now  gone  by ;  we  no  longer  regard  '  dendrites  '  as  fossils  on 
account  of  tneir  moss-like  form,  nor  profess  to  be  '  able  to  tell 
an  honest  man  by  the  smell '  "  (Mr.  SoUas's  paper,  p.  459). 

This  extraordinary  composition  may,  or  may  not.  have  been 
written  in  a  wholly  serious  spirit.  It  has  appeared,  however, 
in  a  journal  occupying  a  foremost  rank  m  the  scientific 
literature  of  our  time,  and  is  therefore  calculated  to  engender 
an  idea  that  it  embodies  a  legitimate  criticism  upon  views  cor- 
rectly ascribed  to  me.  This  is,  in  itself,  a  more  than  sufficient 
reason  why  it  should  be  seriously  answered,  and  why  some 
other  personal  observations  made  by  Mr.  SoUas  in  the  same 
journal,  in  regard  to  my  writings,  should  receive  distinct  refu- 
tation at  my  hands. 

Since  Mr.  SoUas  has  become  so  zealous  an  advocate  for 
preciseness  of  expression  on  the  part  of  a  non-professional 
naturalist  as  to  take  exception  at  the  use  of  the  word  amaebi" 
form — which  he  alleges,  but  incorrectly,  was  "  repeatedly  " 
employed  in  my  paper, — ^how  comes  it,  I  would  ask,  that,  in 
the  verv  same  paragraph  that  contains  his  criticism,  he  should 
himself  have  described,  in  langua^  of  his  own  selection,  and, 
it  is  to  be  assumed,  conforming  m  all  respects  with  his  en- 
lightened views,  "the  irregular  and  fantastic  flowing  outlines 
of  the  flint-nodules  "  as  being  "  responsible  for  much  of  the 
theorizing"  he  refers  to ;  my  name  being  pointedly  associated 
with  this  observation?  And  how  comes  it  that,  in  the 
'Annals'  for  December  last  (p. 38), he  should,  when  speak- 
ing of  the  FORM  of  these  nodules,  have  thus  expressed 
himself: — "  In  form  they  vary  greatljr,  some  being  flaoellate, 
some  irre^arly  conical,  others  consist  of  a  somewhat  ellip- 
soidal body  on  a  short  stalk,  while  many  are  irregular  and 

AMOBPHOUS"? 

The  word  amoebiform,  though  a  hybrid  and  but  little  re- 
moved from  the  Latin  and  Greek  jareon  which  day  by  day 
threatens  to  dbrive  plain  English  out  of  our  scientific  termino- 
logy, is  undoubtedlv  expressive  of  the  unique  kind  of  outline 
and  nodulation  I  aesired  to  picture.    There  is  no  English 

guivsdent  for  Amceba.  and  consequently  none  for  amcBbiJorm. 
jnce  no  other  word  could  have  adequately  conveyed  my 
meaning.    It  was  accordingly  used  by  me ;  and  I  stand  by  it. 
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Before  passing  on  from  this  portion  of  my  subject,  I  beg 
leave  to  saj  that  the  tone  of  Mr.  SoUas's  remarks,  and  more 
particularly  of  the  last-quoted  paragraph  of  his  paper,  would 
nave  been  answered  only  by  one  general  expression  ot  repro- 
bation on  my  part,  but  lor  the  way  in  which  he  has  attempted 
to  make  the  personalities  and  other  matters  I  complain  of  serve 
the  purpose  of  depreciating  my  opinions,  and  has  thus  left  me 
no  alternative  but  to  enter  fully  into  the  facts. 

Mr.  SoUas  opened  his  paper  by  citing  the  opinion  of 
Ehrenberg  and  Sir  Charles  Lyell  (which  he  says  "  is  sup- 
ported by  Dr.  Wallich  "  and  others)  that  the  silica  of  the  flints 
"  has  been  derived  from  siliceous  organisms,  either  collected 
into  distinct  layers  or  scattered  through  some  other  deposit, 
like  the  siliceous  remains  now  found  dispersed  in  the  Atumtio 
ooze."  A  glance  at  p.  265  of  Sir  Charles  Lyell's  latest  work, 
*  The  Student's  Elements  of  Geology,'  will  nevertheless  show 
that  such  was  not  the  opinion  entertained  in  1871  by  that 
illustrious  geologist.  I  can  answer  for  mjrself,  moreover,  that 
no  opinion  of  the  kind  has  ever  been  entertained  or  expressed 
by  myself,  either  elsewhere  or  in  my  paper  on  the  Chalk 
flmts.  Referring  to  the  andogy  that  has  been  drawn  between 
the  Atlantic  mud  and  the  chalk,  and  the  inference  which  he 
alleges  has  been  based  on  this  analogy,  '^that  siliceous 
organisms  were  at  one  time  present  in  the  chalk,  just  as  they 
now  are  in  the  ooze,"  Mr.  Sollas  states  that  he  will  at  once 
'*  proceed  to  make  this  inference  independent  of  analogy,  by 
showing  that  it  is  really  nothing  less  than  a  statement  of  fact 
(loc.  cit  p.  438).  And  this  he  immediately  claims  to  have 
done  on  evidence  aflTorded  by  the  Trimminffham  flints,  which 
roes  "  straight  to  the  point^^  but  which  I  venture  to  affirm 
feaves  the  inference  as  thoroughly  dependent  on  analogy  as 
ever  it  was — ^the  only  change  in  the  situation  being  that, 
whereas  I  and  other  writers  on  the  subject  avowedly  drew  our 
analogy  fi-om  analyses  of  chalk  taken  from  the  middle  of  a 
chalk-stratum,  he  drew  his,  not,  as  he  pledged  himself  to  do, 
from  the  Trimmingham  FlintSy  but  from  chalk  adherent  to 
the  crevices  of  the  flint-nodules,  and  separated  from  them  by 
washing  and  subsequent  treatment  with  hydrochloric  acid. 
It  is  true  he  does  not  confine  himself  in  this  matter  ooly  to 
the  evidence  afforded  by  the  Trimmingham  flints,  but  says  his 
conclusions  are  supported  by  what  he  has  observed  at  the 
Niagara  chert-beds,  the  Carboniferous  beds  of  Scotland  and 
Norm  Wales,  and  also  in  other  English  strata.  But  at 
p.  441  he  says,  in  reference  to  "  a  difficulty  "  he  has  encoun- 
tered : — "  This  is  to  be  fotmd  in  the  restriction  of  the  flints  to 
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definite  layers  in  the  chalk,  the  chalk  above  and  below 
being  free  both  from  them  and  from  sponge-spicoles. 
It  is  difficult  to  see,  in  the  first  place,  how  a  shallow  sea  came 
to  consist  of  a  strong  solution  of  silica,  and  still  more  so  to 
understand  how  it  came  to  vary  in  a  rhythmical  fashion,  some- 
times being  concentrated  enough  to  lead  to  the  formation  of 
flints,  and  again  pure  enough  to  leave  the  intervening  chalk 
almost  absolutely  devoid  of  silica,"  His  "statement  of  fact," 
as  derived  from  the  occurrence  of  great  numbers  of  sponge- 
spicules  adherent  to  the  nodules,  goes  for  nothing  therefore, 
in  so  far  as  the  present  question  is  concerned. 

But  Mr.  Sollas  claims  to  have  obtained  proof  of  another 
kind,  in  the  presence  in  limestone-rocks  of  minute  quartz- 
crystals  and  chalcedonized  shells,  and  occasionally  "numerous 
grains  of  silica  with  a  radiate  crystalline  structure" — and 
notably  in  the  mountain-limestone  of  Caldon  Low,  in  which 
were  found  a  large  number  of  crystals,  which  he  rapturously 
describes  as  being  "  six-sided  prisms  terminated  by  six-sided 
pyramids,  the  usual  form  of  rock-crystal,"  and  immortalizes  by 
adding  that  it  may  "  be  accepted  as  a  fact  that  in  the  moun- 
tain-limestone these  beautinil  crystals  abound*"  A  great 
many  more  details  are  furnished,  relating  to  the  microscopic 
measurements  of  these  crystals,  their  being  "  beautiful  polari- 
scopic  objects,"  &c.,  all  of  which  information  is  no  doubt 
excellent  m  its  way,  as  showing  that  indubitable,  minute,  and 
perfectly-formed  rock-crystals  have  "  somehow "  been  pro- 
auced  from  silica  in  aqueous  solution ;  but  in  this,  as  in  the 

S>revious  case,  not  a  smgle  new  or  additional  fact  is  brought 
brward  which  can  in  any  wise  connect  the  silica  of  the  crystals 
with  the  silica  of  sponge-spicules,  or  furnish  a  pretext  for 
assuming  that  they  may  not,  with  just  as  much  probability, 
have  been  formed  from  the  silica  always  held  in  solution  in 
sea-water,  and  which  is  said  to  be  derived  principally  from 
the  comminuted  siliceous  debris  of  felspathic  rocks  brought 
down  to  the  sea  bv  rivers*.  Therefore,  until  this  connect- 
ing-link between  me  Trimmingham  flints  and  the  spicules 
found  on  the  chalk  adherent  to  them  (but  only  mechanicaUy) 
can  be  positively  affirmed,  and  between  "  calcitized  siliceous 
sponges  and  the  deposited,  silica,"  which,  we  are  told,  "  is 
generally  to  be  found  somewhere  not  far  off,"  Mr.  Sollas  must 
not  be  surprised  at  my  re^din^  these  mere  "  inferences  "  of 
his — probable,  no  doubt,  but  stifl  mere  inferences — ^with  even 

*  See  '  Student's  Elements  of  Geology,'  by  Sir  CharleA  LjeD,  1871, 
p.  265. 
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less  reverence  than  he  regards  the  inference  he  could  not  deny 
was  based,  at  all  eventSi  on  a  due  amount  of  analogical 
reasoning. 

But  this  raises  the  very  important  question,  whether  the 
Trimmingham  chalk  and  flints  can,  for  the  purposes  of  the 
present  inquiry,  with  any  propriety  be  ranked  in  the  same  cate- 

Sory  as  the  typical  chalk-strata,  which  have  as  certainly  been 
eposited  at  abyssal  depths  in  the  ocean  as  the  Trimmingham 
strata  have  been  deposited  in  comparatively  shallow  water. 
On  this  point  I  do  not  propose  to  ofier  an  independent  opinion^ 
but  shall  content  myself  with  citing  the  opinions  of  experiencea 
geologists,  and  amongst  others  of  Mr.  SoUas  himself. 

Referring,  in  the  first  section  of  his  paper,  published  in  the 
*  Annals'  for  November  1879  (which  was  really  a  treatise 
upon  the  Trimmingham  flint-spicules  and  nodules),  to  the 
Sponges  which  furnished  the  stiU-existing  spicules,  he  says 
these  "  lived  on  a  sea-floor  probably  somewhere  between  100 
and  400  fathoms  deep."  In  the  later  (i.  e.  December)  portion 
of  his  paper  bearing  the  same  title,  after  noting  the  fact  that 
'^  currents  have  had  some  influence  "  in  causing  an  addition, 
to  the  proper  spicular  complement  "of  the  Trimmingham 
forms  from  Sponges  of  other  kinds,"  he  again  admits  "  the 
flints"  in  this  locality  "were  not  formed  at  any  abyssal 
depth,"  but  at  from  "  100  to  400  fathoms,  giving  a  pressure 
of  from  20  to  80  atmospheres,"  by  which  he  considers  the 
solution  of  the  spicules  in  sea-water  might  have  been 
aided*. 

Now,  according  to  the  authorities  on  the  subject  about  to 
be  cited,  it  will  be  seen  that  the  average  depth  at  which  the 
ancient  Cretaceous  mud  was  deposited  is  so  vastly  in  excess 
even  of  the  maximum  depth  indicated  for  the  Tnmmiugham 
deposit,  that  the  conditions  under  which  animal  life  existed  in 
the  two  regions  do  not  admit  of  comparison.  In  the  one 
region  the  water  immediately  overlying  tne  sea-bed  must  have 
been  in  a  state  of  practically  perfect  quiescence ;  in  the  other 
(as  collateral  evidence,  to  be  presently  produced,  will  show), 
the  water  immediately  overlying  the  sea-bed  must  have  been 
in  a  state  of  constant  and  perhaps  even  powerful  movement, 
owing  to  tidal  and  other  currents.  In  the  one  region,  sponge* 
life  (the  now  admitted  chief  source  of  the  silica  from  which  the 
chalk-flints  were  formed)  was  in  all  probability  developed,  as 
it  is  known  to  be  in  our  own  day,  to  an  enormous  extent ; 
and  with  it,  of  course,  the  dense  protoplasmic  environment 
which  form9  an  organic  constituent  of  Uie  deep-sea  sponges, 
«  Zor.ctir.pp.  442,  444. 
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and  is^  as  I  stated  in  my  former  paper,  as  indispensable 
a  factor  in  the  production  of  the  flints,  as  they  now  present 
themselves  in  the  Upper  Chalk,  as  the  silica  itself  wnich  is 
derived  from  the  sponge-spicules.  In  the  other  region 
sponge-life  did,  no  doubt,  occur  to  a  certain  and,  possibly, 
considerable  extent.  But  the  condition  of  aqueous  movement 
at  the  sea-bed  during  the  deposition  of  the  Trimmingham 
beds  must  there  have  constituted  an  insuperable  obstacle  (as  it 
undoubtedly  is  to  this  da^,  at  depths  no  greater  than  those 
determined  for  the  Trimmingham  oeds)  to  me  development  of 
both  the  sponges  and  their  protoplasmic  nidus  in  sufficient 
abundance  to  lead  to  the  formation  of  the  typical  black  flint, 
which,  according  to  my  hypothesis,  is  as  distinct  in  its  mode 
of  formation  from  the  cherty  varieties  as  the  chert  is  distinct 
in  its  mode  of  formation  from  the  chalk.  Accordingly,  the 
element  of  depth  becomes  a  material  factor  in  our  present 
investigation. 

Professor  Prestwich,  when  referring  to  "  Submarine  Tempe- 
ratures "  *,  in  his  Address  delivered  in  1871  at  the  Anniversary 
Meeting  of  the  Greological  Society,  observed  : — ^^  From  these 
considerations  the  question  arises  whether  the  deep  sea  in 
which  the  Chalk  was  deposited  may  not  also  have  been  a  sea 
shut  out  from  direct  communication  with  the  Arctic  seas  ''  {loc. 
cit.  p.  39).  •  •  .  ^^  I  think,  therefore,  that  the  hvpothesis  with 
regard  to  the  continuity  ot  that  sea-bed  (the  rost-cretaceous 
Atlantic)  from  the  period  of  the  chalk  to  the  present  is  one  of 
high  probability  "  {tbid.  p.  41) .  And  again :— "  The  Chalk, 
attainm^  as  it  does  a  thickness  of  1000  to  1500  feet,  was 
always  K>oked  upon  by  geolojjists  as  the  deposit  of  a  very  deep 
sea  "  (ibids  p.  46).  Mr.  Whitaker,  in  his  excellent '  Guide  to 
the  Geology  of  London '  (The  Geological  Survev  of  England 
and  Wales :  1875),  says : — "  By  its  fossils  the  Chalk  is  j»y) ved 
to  be  the  deposit  of  a  deep  sea — a  deposit  of  much  the  same 
character  as  that  now  forming  in  the  mid- Atlantic,  and  which, 
like  the  Chalk,  is  largely  made  up  of  the  remains  of  microscopic 
Foraminifera  "  (op,  cit.  p.  19).  And,  lastlv  (though  many 
additional  authorities  to  tne  same  effect  might  be  cited).  Pro- 
fessor Martin  Duncan,  during  the  discussion  which  followed 
the  reading  at  the  Geological  Society  of  Mr.  Sollas's  own  paper 
"  On  the  Markings  in  the  Chalk  of  the  Yorkshire  Wolds," 

*  See  the  elaborate  and  admirable  memoir  entitled  "  Tables  of  the 
Temperatures  of  l^e  Sea  at  difierent  depths,  reduced  and  collated  from 
the  various  observations  made  between  17^  and  1868.  with  maps  and 
sections.  By  Joseph  Prestwich^  M.A.,  F.R.S.y  &c./'  PhiL  Trana  Roj. 
See.  vol  les,  pt  2, 1874. 
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observed  that  "  no  reef-building  corals  are  occupants  of  the 
deep  sea,  on  which  there  is  little  doubt  the  Chalk  was  depo- 
sited "  (Quart.  Joum.  Geol.  Soc.  1875,  p.  419) — an  authori- 
tative statement  which  it  is  somewhat  unfortunate  Mr.  SoUas 
should  have  overlooked,  inasmuch  as  it  might  possibly  have 
saved  him  from  drawing  a  very  misleading  parallel  iJetween 
the  flints  of  the  Triramingham  and  those  of  really  typical 
Upper-Chalk  strata. 

On  the  other  hand,  we  have  it  on  the  authority  of  an 
observer,  whose  opportunities  of  arriving  at  a  correct  estimate 
of  the  mean  depths  at  which  the  modem  deep-sea  calcareous 
deposits  are  being  formed  have  never  been  equalled,  that 
there  can  be  no  doubt  whatever  that  we  have,  forming  at  the 
bottom  of  the  present  ocean,  a  vast  sheet  of  rock,  which  very 
closely  resembles  chalk; "  and  ^^  there  can  be  little  doubt  that  the 
old  chalk  was  produced  in  the  same  manner  and  under  closely 
similar  circumstances "  ('  The  Depths  of  the  Sea,'  1872, 
p.  470). 

But  another,  and  perhaps  the  most  material,  fact  in  relation 
to  the  Trimmingham  beds  remains  to  be  noticed.  It  is  one 
on  which  I  lay  very  great  emphasis,  as  proving  that  a  lar^e 
proportion  of  the  spicules  (on  which  Mr.  SoUas  has  based  the 
whole  of  his  superstructure  bf  argument  in  relation  to  his 
hypothesis  of  the  flint-formation  as  a  whole)  have,  in  all  pro- 
bability, been  both  drifted  to  and  fro  on  the  sea-bed  and  subject 
to  very  powerful  disturbing  agencies,  and  accessions  from  other 
more  or  less  littoral  localities,  since  the  period  when  the  asso- 
ciated Cretaceous  deposit  was  formed.  The  fact  referred  to 
is  described  in  a  letter  from  Mr.  Clement  Reid,  of  H.M.  Geo- 
logical Survey  of  England  and  Wales,  which  was  published 
in  the  *  Geological  Magazine,'  Dec.  2,  voL  vii.  p.  238.  Mr. 
Beid,  after  remarking  on  another  explanation  that  had  been 
suggested,  says : — "My  difficulties  in  accepting  the  view  that 
the  contortions  were  formed  by  the  dead  weight  of  masses  let 
down  from  above  are.  firstly,  that  I  cannot  hnd  a  single  case 
where  uncontorted  beos  have  oeen  deposited  over  the  contorted 
one,  though  at  first  sight  many  sections  have  that  appearance ; 
and,  secondly,  that  no  weight  we  can  imagine  possible  could 
drive  up  the  solid  chalk  at  Trimmingham  in  a  ridge  three 
quarters  of  a  mile  long  from  N.W.  to  S.E,,  and  apparently 
about  250  yards  wide,  this  disturbance^  it  must  be  rememberedj 
affecting  not  only  the  chalky  but  200  feet  of  overlying  clays  ana 
sands.  Any  commentary  on  sucn  evidence  is,  I  submit, 
unnecessary;  for,  to  quote  a  favourite  expression  of  Mr. 
Sollas's,  "  these  facts  speak  for  themselves." 

But,  strange  to  relate,  Mr.  SoUas  arrives  at  the  conclusion 
Ann.  dk  Mag.  N.  Hist.  Ser.  6,  Vol.  vii.  13 
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that  "  the  once  existing  spicules  are  absent  from  the  Trim- 
mingham  deposit — not  because  they  have  been  washed  away, 
but  dissolved ;  for  they  are  invariably  absent  in  fossil  sponges 
and  stratified  deposits.  Neither  Zittel  nor  I "  (he  says)  "  have 
seen  a  trace  of  them ;  and  my  observations  on  the  compara^ 
tive  readiness  with  which  they  undergo  solution  in — CAUSTIC 
POTASH,  serve  to  explain  their  absence    !  {loc.  cit,  p.  442). 

If  these  are  not  "inferences,"  they  are  something  more, 
namely  pure  assumptions — the  first  an  improbable  assump- 
tion, the  second  worse  than  improbable,  since  every  school- 
boy knows  nowadays  what  the  action  of  "  caustic  potash"  is 
on  silica,  and  that  caustic  potash  is  certainly  not  one  of  the 
ingredients  which  chemical  analysts  have  heretofore  detected 
in  oceanic  waters.  It  is  therefore  "  a  self-evident  truth"  that 
the  solution  of  the  Trimmingham  spon^-spicules  on  the  sea- 
bed could  not,  under  any  known  conditions,  have  been  due  to 
the  substance  referred  to,  even  were  it  possible  for  the  alkali 
to  exist  in  sea- water  in  the  form  of  hydrate.  Besides  there 
is  no  other  substance  in  sea- water  which  possesses  even  an 
approximate  solvent  energy  upon  silica.  "  The  chemical  fact" 
referred  to  (loc.  cit.  p.  456)  cannot,  therefore,  under  the  most 
strained  interpretation,  be  regarded  as  "  serving  to  explain," 
or  being  connected  with,  "the* absence  of  the  spicules  from 
the  Trimmingham  deposit.  Nor,  coupling  it  with  what  has 
been  previously  advanced,  can  it  be  regarded  otherwise  than 
as  demolishing  Mr.  SoUas's  claim  to  having  made  a  demon- 
strated fact  occupy  the  place  either  of  analogy  or  inference. 
And,  going  yet  a  step  further,  if  we  take  the  whole  of  the  facts 
that  have  up  to  this  point  been  recorded,  1  venture  to  think  it 
has  been  indisputably  proved  that  no  parallel  can  be  drawn, 
for  the  purposes  of  the  present  inquinr,  between  the  Trim- 
mingham Cnalk  with  its  flints  and  the  White  or  Upper  Chalk 
with  its  flints,  or  even  the  typical  calcareous  deposits  of  the 
modem  Atlantic  sea-bed.  Should  this  conclusion  be  correct, 
it  follows,  as  a  natural  consequence,  that  the  whole  of  the 
arguments  and  hypotheses  Mr.  Sollas  has,  with  so  much  con- 
fidence, based  solely  on  evidence  supplied  by  a  shallow-water 
cretaceous  deposit  like  that  of  Trimmingham,  subject  as  it 
must  have  been  to  disturbing  tidal  and  current-influences 
during  the  period  of  its  deposition,  and  to  still  more  violent 
and  cataclysmal  agencies  afterwards,  must  be  looked  upon  as 
untenable. 

I  will  now  proceed  to  consider  two  other  important  ques- 
tions which  have  a  direct  bearing  on  the  flint-formation.  The 
first  is : — Does  the  ordinary  theory  of  replacement  of  carbo- 
nate of  lime  by  silica,  which  has  been  so  ably  discussed  by 
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Prof.  Bapert  Jones  and  others,  account  for  all  the  phenomena  ? 
The  second : — Is  flint,  the  true  black  or  typical  flint  of  the 
Upper  or  White  Chalk,  a  crystalline,  or  an  amorphous  and,  to 
a  certain  extent,  colloid  body  ? 

It  has  already  been  stated  that,  according  to  Mr.  Sollas, 
^^ flints  originate  as  silieified  cJialk^^  {loc.  cit.  p.  452).  "It 
would  appear  (he  says)  that  the  simple  deposition  of  silex  is 
impossible  in  the  Chalk  ;  the  first  STAGE  ot  deposition  in  this 
deposit  is  always  that  of  replacement  {ibid.  p.  451)."  And 
again: — "Briefly  to  sum  up,  a  deposit  of  sponge-spicules 
accumulated  in  the  chalk  ooze^.  and  in  the  presence  of  sea-water 
under  pressure  entered  into  solution.  Replacement  of  the  cal- 
careous material  of  the  ooze  then  ensued,  small  shells,  and  many 
large  ones  too.  being  converted  into  silex ;  and  siliceotis  chalk, 
not  flinty  was  tne  result.  The  chambers  of  the  Foraminifera  ana 
the  interstices  of  the  chalk  were  now  filled  up  by  a  simple  depo^ 
sition  of  siliooy  and  the  siliceous  chalk  became  converted 
into  black  flinty  an  incompletely  silieified  layer  of  chalk  remain- 
ing as  the  white  layer  ot  the  surface"  {ibid.  p.  449). 

It  will,  I  think,  be  admitted  that  it  is  no  easy  matter  to 
divine,  from  this  extraordinary  description,  what  the  distinc* 
tion  is  which  the  author  desires  to  convey  between  his  version 
of  the  replacement-theory,  that  "  flint  originates  as  silieified 
chalk,"  and  the  generally  accepted  view^  that  "  the  flints  are 
due  to  the  replacement  of  carbonate  of  lime  by  silica" — apart 
from  the  fact  that  the  former  is  an  unnecessarily  complicated 
mode  of  expressing  the  latter,  which,  as  it  stands,  is  both  plain 
and  to  the  point.  But  it  will  be  observed  that  Mr.  Sollas 
divides  the  process  into  two  distinct  parts,  which  he  dignifies 
by  the  name  of  "  stages y'*  without  in  any  wise  intimating  what 
is  to  be  gained  by  this  division.  The  first  stage  (he  tells  us) 
commenced  with  the  solution  of  the  sponge-spicules  in  sea- 
water  under  pressure,  and  ended  when  the  calcareous  ooze, 
with  some  small  shells  and  many  large  ones  too,  became  con- 
verted into  silex,  through  the  replacement  of  carbonate  of 

*  ThiB  is  an  aasumptioii,  since  no  accumulation  of  spicules  ^'tn  the 
octe  **  at  all  sufficient  to  account  for  the  flint-formation  nas  as  yet  been 
recorded  by  any  deep-sea  observer.  I  have  seen  nothing  in  the  North 
Atlantic  that  could  meet  the  requirements  of  the  case.  I  was  the  first, 
however,  to  point  out  and  furnish  valid  reasons  for  concluding  that  the 
aubatance  called  ^*Bat^biu$"  which  from  the  first  I  suspected  to  be  no 
independent  liying  organism,  is  merely  the  effete  residuum  of  deep-sea 
organic  life  and  the  protoplasmic  nidus  of  the  deep-«ea  vitreous  sponges, 
whose  existence,  in  inconceivably  vast  numbers,  over  the  calcareous  areas 
of  the  sea-bed,  nad  been  conclusively  demonstrated  during  the  cruises  of 
the  *  Porcupine '  uid '  Ohallenger.'  (See  my  paper  '^  On  the  Cretaceous 
FEnts,''  pp.  74-77.) 

13* 
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lime  by  silica — siliceous  chalky  but  not  flinty  being  the  result ; 
whilst  the  second  stage  commenced  with  the  fiUing-up  of  the 
chambers  of  the  Foraminifera  and  the  interstices  of  the  chalk 
by  a  simple  deposition  of  silex,  and  ended  when  the  siliceous 
chalk  became  converted  into  black  flinty  an  incompletely 
silicified  layer  of  chalk  remaining  as  the  white  layer  of  its 
surface. 

The  replacement-theory  as  taught  by  Prof.  Rupert  Jones* 
is  undoubtedly  applicable  to  the  mnts,  so  far  as  it  goes.  Mr. 
SoUas's  version  robs  it  of  this  attribute.  For  how  and  why 
the  replacement  by  silica^  admitted  to  have  extended,  during 
the  first  stage,  to  the  ooze  and  some  small  and  many  large 
shells,  should  not,  without  let  or  hindrance^  have,  at  the  same 
time,  entered  the  chambers  of  the  Foraminifera,  which^  though 
small,  present  no  peculiarity  of  structure  that  could  interfere 
with  the  penetration  into  their  chambers  of  the  "simple" 
siliceous  solution — how  or  why  this  solution  should  have 
reached  the  calcareous  particles  of  the  ooze  and  certain 
shells  without  gaining  access  to  them  through  the  inter- 
stices existing  amount  the  oozy  particles  themselves,  and 
should  not  in  the  hrst  instead  of  the  second  stage  have 
silicified  these  interstices — and,  above  all,  how  or  why  the 
siliceous  solution,  which^  from  the  commencement  of  the  first 
to  the  final  completion  of  the  second  stage,  must  necessarily 
have  gained  access  to  the  interior  of  the  mass  of  ooze  by  per- 
meating its  boundary-walls,  should  have  failed  throughout  to 
silicify  these,  and  should  have  left  them  in  the  shape  of  an 
"  incompletely  silicified  layer  of  chalk  remaining  as  the  white 
layer  of  its  surface,"  are  problems  far  too  subtle  for  ordinary 
understandings  to  grapple  with,  although  Mr.  Sollas  appears 
to  have  long  ago  solvea  them  to  his  own  satisfaction,'  as  the 
following  remark,  at  p.  452  of  his  paper,  somewhat  personally 
attests : — 

"  As  I  have  already  shown,  in  an  earlier  part  of  this  paper, 
that  flints  originate  as  silicified  chalk,  we  need  not  spend  time 
on  a  formal  confutation  ofDr,  WallicVs  hypothesis    I 

These  details  may  appear  wearisome,  and,  could  they  be 
taken  apart  from  Mr.  Sollas's  conclusions,  might  with  advan- 
tage be  ignored.    They  become  important,  however,  when 

*  Prof.  Rupert  Jones  qualifies  the  theory  by  adding : — '' Afi  this  minetal 
(silica)  rarely  Buoceeds  calcite  as  a  true  pseudomorph,  it  is  only  the  amor- 
phous^  or  detritali  carbonate  of  lime  of  the  organisms  constituting  the 
umeetone  that  has  been  replaced  by  silica  (as  flint  &c);  and  not  the 

crystallized  material  of  Echmodermatal  spines  &c the  guards  of 

Belemnites^  nor  the  shells  of  Inoceranrns,  Oitrea,  Terebratuia,  &c^  {loc. 
eii.  antk,  p.  447). 
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viewed  in  connexion  with  the  fact  that  they  rendered  it  neces- 
sanr  for  me  to  show  on  what  grounds  I  reject  those  conclusions ; 
and  I  mean  from  henceforth  in  this  paper  to  discuss  only  the 
replacement  theory  of  Prof.  Rupert  Jones,  although  compelled 
to  dissent' from  it  to  the  extent  of  maintaining  that  ttper/brms 
no  part  whatever  in  the  production  of  the  true  or  blacK  flint  of 
the  Upper  Chalk,  which,  apart  from  its  imbedded pseudomarphe 
of  Foraminifera  and  other  organisms,  and  their  comminuted 
dibris.  I  regard  as  having,  from  first  to  last,  passed  through 
the  following  stages : — first,  in  the  state  of  inorganic,  and  pro- 
bably some  organic,  silica  held  in  solution  in  sea-water  under 
the  special  conditions  prevailing  at  the  deep-sea  bed ;  then^ 
in  the  shape  of  sponge-skeletons  and  spicules*;  next,  of 
silica  in  its  gelatinous  and  perfectly  colloioal  condition ;  and, 
finally,  in  the  form  of  the  flints. 

In  short,  every  imbedded  pseudomorph,  without  exception, 
consists  not  of  pure  but  of  impure  flint ;  in  other  words,  it 
becomes  cherty,  and  ought  to  be  in  the  strictest  sense  regarded 
as  an  "  incltisionJ^  Moreover  the  whole  of  these  pseudo- 
morphs  included  in,  but  not  forming  part  and  parcel  of,  the 
pure  flint  (of  course  omitting  the  large  foreign  bodies,  such  as 
Echinoderm  and  other  shells,  which  so  frequently  form  a 
nucleus,  around  or  within  which  the  colloidal  silica  has  col- 
lected), if  consolidated  into  compact  masses,  would  rarely,  if 
ever,  occupy  a  space  that  would  not  be  insignificant  in  com- 
parison with  the  bulk  of  the  remaining  mass  of  pure  flint  in 
which  they  had  been  imprisoned.  In  their  case  replacement 
of  carbonate  of  lime  by  silica  must  undoubtedly  have  taken 
place,  precisely  as  it  takes  place  when  large  masses  of  shell, 
as,  for  example  of  Inoceramus^  have  been  accidentally  en^ 
trapped  in  the  still  plastic  and  viscid  colloid.  But  inasmuch 
as  It  would  be  a  palpable  error  to  regard  such  foreign  bodies  as 
integral  portions  of  the  flinty  matrix,  even  though  occurring  in 
the  highest  stage  of  silicification,  so  long  as  there  is  the  slightest 
trace  of  the  opalescence  resulting  from  the  combination  of  the 
silicic  acid  with  a  mere  remnant  of  the  calcareous  or  fibrous 
tissues,  so  it  would  be  a  palpable  error  to  regard  the  minute 
organisms  which  are  almost  invariably  imprisoned  in  the  flint, 
like  insects  in  amber,  as  constituting  integral  portions  of  the 
imprisoning  material.     Or,  per  contraj  if  these  are  regarded  as 

*  For  the  purposes  of  the  present  inquiiy,  I  hare  deemed  it  inexpedient 
to  include  the  Poljcystina,  and  other  minute  siliceous-shelled  stmctures, 
the  silica  of  which,  though  undoubtedly  contributiug  their  quota  to 
the  general  Tolume  of  the  flints,  exists  m  such  a  comparatiTely  small 
proportion  as  not  to  deserve  mention  in  discussing  the  general  question 
of  tne  flint-formation. 
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int^ral  portions  of  the  flint  structure,  bo  must  the  cherty  rind 
or  crust  of  the  nodular  flints,  and  the  white  outer  coating  of 
the  tabular  layers,  both  of  which  are  due  merely  to  the 
accidental  entanglement  in  the  still  viscid  colloidal  mass  of 
silica  of  minute  calcareous  organisms  and  their  debris,  ^^  the 
imperfectly  silicified  layer  of  chalk  remaining  as  the  white  layer 
of  its  surface,"  as  it  is  yery  properly  described  by  Sollas,  be 
also  thus  regarded — a  conclusion  that  would  obviously  be 
absurd. 

Were  the  replacement  theory  applicable  except  in  the  case 
of  the  cherty  varieties,  there  would  be  no  such  thing  as  pure 
flint ;  but  we  should  have  in  lieu  of  it  a  composite  mass,  not 
homogeneous  and,  at  times,  almost  translucent,  but  a  substance 
identical  in  every  respect  with  the  cherty  core  that  occasionally 
occupies  what  was,  in  the  nascent  state  of  the  nodule,  a  portion 
of  calcareous  mud  around  which  the  colloidal  mass  of  sihca  and 
protoplasm  combined  had  closed  in  so  as  to  form  an  internal 
chamber  or  cavity,  the  outer  surface  of  the  never  absolutely 
silicified  contents  passing  transitionally,  though  sometimes 
somewhat  rapidly,  trom  perfectly  pronounced  chert  to  perfectly 
pronounced  flint. 

It  is  true  that  Mr.  Sc41as  seems  to  have  such  unlimited  faith 
in  the  silicifying  powers  of  his  hypothesis  that  he  sees  no 
difficulty  in  supposmg  that  "  concentration  of  the  silica^  from 
the  "  silicate  of  animal  matter,"  formed  by  the  combination 
of  silicic  acid  with  animal  matter  of  various  kinds,  may  take 
place  by  the  extrication  of  the  organic  part  of  the  compound 'y^^ 
though  he  admits  that  this  supposition  is  a  '^  pure  assump- 
tion which  agrees  very  well  witn  other  well  known  facts  m 
chemistry  "  (loc.  cit.  p.  456).  At  page  454  he  says,  "  In  all 
these  and  similar  cases  the  silica,  concentrated  by  the  dissi'- 
potion  of  the  animal  matter,  whicn  seemed  in  the  first  place  to 
miprison  it  from  solution,  might  remain  in  the  crystalloid  or 
the  colloid  state;  at  this  distance  of  time  we  cannot  determine." 
But  even  this  extreme  and  ambiguously  expressed  view  of  the 
potentialities  of  colloid  matter  would  hardly  be  tenable  in  these 
days,  as  explaining  the  only  practicable  way  in  which  the  an- 
nihilation— for  it  must  be  that  or  nothing — of  the  basal  organic 
substance  could  be  brought  about  whidi  enters  into  the  con- 
stitution of  every  shell  and  spicule,  and  which  contains  one 
elementary  body  that  is  certainly  not  an  ingredient  of  pure 
flint,  and  could  be  got  rid  of  only  by  entering  into  chemical  union 
with  another  of  the  released  elements  to  form  carbonic  acid. 
How  comes  it,  then,  that  the  constituent  elements  of  the  basal 
organic  matter  of  the  Foraminiferal  and  other  calcareous,  and^ 
indeed,  of  all  siliceous-shelled  organisms,  including  the  sponges 
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themselves  (whether  we  bury  our  heads  and  call  it  spiculin^y 
or  fflairineij  or  acanthinet,  or  even  Bathybine%j  if  all 
absolutely  "  dissipatedy^  or  "  extricated^''  should  leave  any 
pseudomorphic  forms  behind  at  all  ?  If  pseudomorphs^  the 
pseudomorph   must   represent  something  that  has   been   re* 

S laced.  But  under  the  extraordinary  conditions  assumed  by 
[r.  SoUas  they  can  represent  nothing — :a  logical  situation 
from  which  I  shall  certainly  not  attempt  to  dislodge  them^  for 
most  obvious  reasons. 

I  may  here  mention  another  of  the  reasons  which  induce 
me  to  reject  the  replacement  theory  as  applicable  to  the  true 
flint.  It  is  the  fact  that,  were  no  powerful  restraininff  influ- 
ence at  work  on  the  sea-bed  wherever  the  calcareous  deposits 
occur^  such  as  arises  out  of  the  nearly  absolute  insolubility  in 
sea-water  of  sponge  and  Foraminiferal  protoplasm,  and  of  the 
now  gelatinous  and  colloid  silica  in  combination  with  it,  instead 
of  well-defined  strata  of  chalk  alternating  with  nodular  and 
tabular  layers  of  flint,  the  stratum  of  the  one  substance  never 
encroaching  upon  or  becoming  deeply  fused  into  the  stratum 
of  the  other  so  as  to  render  it  doubtful  where  chalk  entirely 
ends  and  silica  begins  (evidence  bein^  in  this  wise  furnished 
of  their  insulation  from  each  other  bemg  dependent  on  some 
chemical  or  molecular  agency  present  in  the  one  which  is 
absent  in  the  other),  the  replacement  process  would  have  had 
no  definite  limits,  and  must  have  been  exerted  indetermi- 
nately. This  would  have  resulted  in  the  production,  in  lieu 
of  stratified  chalk  with  intercalated  and  conformable  layers  of 
flint,  of  siliceous  limestone,  either  with  or  without  concre- 
tionary masses  of  chert  distributed  through  it,  probably  with- 
out any  regard  to  regularity.  And,  lastly,  we  should  certainly 
not  meet  with  nodular  flints  bearing  unmistakable  evidence  of 
a  highly  colloidal  oriffin.  Nay,  it  is  perhaps  not  going  too 
far  to  say  that,  in  such  a  case,  the  entire  mass  of  organic  rock 
known  as  chalk  would,  through  the  replacement  of  the  whole 
of  its  carbonate  of  lime  by  silica,  which  had  penetrated  in  a 
state  of  very  dilute  aqueous  solution  into  every  nook  and 

♦  Prof.  SoUas's  jjaper,  p.  445. 

t  Alexis  Julien,  in  ditto,  £•  457. 

X  '  The  Atlantic/  by  Sir  Wyville  Thomson,  vol.  i.  p.  340. 

J  G.  0.  Wallich,  mpr^,  I  would  repeat  here  what  I  stated  in  a 
footnote  at  p.  73  of  mjr  paper  on  the  Flints,  that  I  used  the  word  "  proto- 
pkum*^  only  because  it  is  less  specialized  than  either  sarcode  or  albumen. 
It  will  be  time  enough  to  give  it  a  distinctive  name,  as  applied  to 
enveloping  albuminoid  substance  of  the  sponges  or  the  basal  oi^anic 
substance  of  their  siliceous  parts,  when  we  really  know  in  what  the 
distinction  between  the  various  guises  under  which  protoplasm  appears 
shall  be  more  precisely  determined  than  it  has  hitherto  been. 


Digiti 


ized  by  Google 


180  Dr.  Wallich  on  the  Origin  of  the 

cranny,  have  become  converted  into  one  stupendons  pseado- 
morpnic  mass  of  compact  silicified  limestone. 

It  must  not  be  imagined,  however,  that  the  views  now  so 
confidently  advocated  are  based  on  mere  assumption  unsup- 
ported by  a  fair  amount  of  relevant  evidence — as  relevant 
perhaps  as  any  evidence  can  be  that  relates  to  natural  opera- 
tions that  may  in  times  past  have  been,  or  may  even  now  be, 
carried  on  at  abyssal  depths  in  the  ocean*.  I  have  from  time 
to  time,  during  a  long-continued  study  of  the  flint  question^ 
seen  specimens  of  limestone  thickly  studded  with  fossil  dia- 
toms, not  one  of  which,  even  when  examined  under  a  micro- 
scopic power  amply  sufficient  to  exhibit  any  loss  of  substance 
or  torm,  exhibited  the  least  trace  of  having  undergone  solu- 
tion ;  the  calcareous  matrix  of  the  limestone,  crystalline  and 
apparently  deposited  from  solution,  enclosed  the  diatom-valves, 
which  remained  as  distinct  from  each  other,  although  in  the 
closest  mechanical  contieu^t,  as  it  was  possible  for  them  to  be. 
It  is,  doubtless,  both  possible  and  probable  that  some  of  the 
more  delicate  of  these  structures  may  have  undergone  com- 
plete solution ;  for,  as  pointed  out  by  me  nearly  twenty  years 
affo,  the  AcanthometrcBy  a  remarkable  and  very  beautiful  group 
of  siliceous  organisms  inhabiting  only  the  surface-waters  of 
the  open  ocean,  often  in  immense  numbers^  are  never  found  in 
recent  or  fossil  oceanic  deposits.  This  I  showed  to  be  the 
result  of  the  unusuallj  large  admixture  of  basal  protoplasm 
with  silica,  of  which  their  spines  are  composed,  and  which 
imparts  to  them  a  very  distinct  optical  character,  causing  them, 
in  virtue  of  this  excess  of  colloidal  matter,  invariably  to  dis- 
solve away  in  sea- water  before  their  remains  can  sink  down 
to  the  bottom.  Some  diatoms  likewise  present  this  character; 
and  accordingly  these  may,  if  they  wrmerly  existed,  have 
vanished  from  the  limestone  under  notice.  But,  as  already 
stated,  the  whole  of  those  still  visible  remain  perfectly  intact, 
and,  when  seen  in  delicately  cut  sections,  retain  their  cnaracters 
so  perfectly  as  to  enable  their  marine  origin  to  be  positively 
determined. 

As  bearing  directly  on  this  question.  I  will  here  quote 
from  my  *  North- Atlantic  Sea-bed,'  published  in  1862,  with 
a  view  to  show  that  even  at  that  early  date  I  had  given  the 
subject  some  careful  consideration,  though  all  my  conclu- 

*  It  ifl  almost  needless  to  point  out  that,  in  all  questions  relating  to  the 
conditions  and  changes  taking  place  at  the  bottom  of  the  ocean,  assump- 
tion and  hypothesis  must;  for  many  a  day  to  come,  occupy  the  place  of 
demonstrated  facts.  Hypotheses  are  the  advanced  guard  of  knowledge, 
and,  if  properly  equipped  and  cautiously  sent  forthy  minimise  the  risks  of 
fallacy  when  exploring  an  unknown  region  in  seienoe. 
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gions  may  not  bave  been  strictly  accurate : — ^^  It  is  probable 
that  the  saline  and  mineral  substances  present  in  sea-water 
exercise  a  much  more  marked  effect  on  tne  formation  of  the 
organic  deposits  of  the  deeper  zones  of  the  ocean  than  has  been 
admitted  under  the  ^  antibiotic '  view  so  often  referred  to. 
From  the  nature  of  the  difficulties  by  which  the  inquiry  is 
surrounded,  not  only  is  the  chief  portion  of  our  knowledge 
regarding  the  deep-sea  bed  rather  of  a  theoretical  than  a  prac- 
tical kind,  but  unfortunately  it  must  long  continue  to  be  so. 
It  is  therefore  doubly  expedient  to  test  this  knowledge  by 
the  light  of  every  fact  that  science  or  accident  may  throw  in 
our  way.  ....  If  we  examine  the  siliceous  concretions,  our 
perplexities  increase  rather  than  diminish ;  for  whilst  remains 
of  siliceous-shelled  organisms  are  to  be  met  with  in  them,  it  is 
very  remarkable  that  they  do  not  belong  to  the  family  of 
siliceous-shelled  Bhizopods  that  next  to  the  Foraminifera  are 
most  largely  represented  at  the  bed  of  the  ocean,  namely  the 
Polycystina ;  and  there  is  no  auihenticated  example  up  to  the 
present  period  of  a  Poly  cystine  shell  having  been  detected  in  a 
flint.  From  the  nature  of  the  hydrosilicateSy  we  could  hardly 
expect  to  find  th^jhrms  of  siliceous  organisms  preserved ;  hence 
it  IS  possible  that  the  mineral  atoms  of  the  rolycystina  have 
become  merged  as  it  were  into  the  substance  of  the  masses. 
But  since  we  constantly  detect  siliceous  spicules  of  sponger, 
which  have  not  yielded  to  disintegration  though  similarly 
formed,  it  is  difficult  to  reconcile  the  apparent  anomaly.  If 
we  regard  the  concretions  as  principally  made  up  of  sponge- 
spicules,  the  case  is  but  little  altered ;  for  the  pseudomorphs  of 
tne  calcareous  shells  of  the  Foraminifera  are  plentiful  in  their 
substance,  and  indicate  that  the  conditions  under  which  they 
were  formed  and  silicified  were  such  as  miffht  have  been 
shared  by  the  testaceous  Bhizopods  generaUy"  {op.  cit. 
pp.  120,  121).  ^^  Again,  in  those  manne  deposits  in  which 
the  Diatomace»  are  sufficiently  abundant  and  well  marked  to 
indicate  that  they  had  lived  in  the  immediate  locality,  it  may 
be  taken  for  granted  either  that  the  water  was  shallow  or  that 
the  deposit  was  formed  along  a  coast-line,  since  no  Diatomacem 
live  at  greater  depths  than  from  400  to  500  fathoms.  In  the 
deep-sea  beds  where  DiatomaoesB  occur,  the  characters  of  the 
species,  their  variety,  and  their  limited  numbers,  at  once  show 
they  had  been  drifted  from  distant  shallows,  or  were  bee 
floating  surface  forms  which  had  subsided  to  the  bottom  after 
death.  Whilst  as  yet  we  have  no  positive  proof  that  the 
Polycystina  live  at  extreme  depths,  it  is  a  very  significant 
circumstance  that  the  large  assemblages  of  these  organisms 
hitherto  met  with  in  such  a  recent  state  as  to  indicate  vitalitv 
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occur  in  deep  water^  and  that  the  forms  taken  alive  at  the 
immediate  snrface  of  the  ocean  in  some  latitudes  are  sufficiently 
distinct  to  prove  that  the  same  species  do  not  occur  at  the 
surface  and  at  the  bottom  without  undergoing  marked  modifi* 
cation.  On  the  other  hand,  there  is  reason  to  believe  that 
some  of  the  siliceous  organisms  met  with  in  a  living  condition 
at  the  surface  of  the  open  ocean  cannot  live  at  any  great 
depth,  and  that,j^om  some  peculiarity  in  molecular  constitutiony 
the  siliceous  portion  of  their  structure  yields  to  the  solvent 
power  of  the  water.  Thus  the  Acanthometrina^  a  small  group 
of  organisms  with  siliceous  frameworks  of  extreme  sjrmmetry 
and  of  such  characteristic  shape  as  to  be  readily  distinguish- 
able, occur  in  tolerable  profusion  in  tropical  and  subtropical 
latitudes ;  hutj  strange  to  say^  not  a  trace  of  their  siliceous  re- 
mains  is  to  be  found  either  in  recent  or  fossil  oceanic  deposits  " 
{ibid.  pp.  126,  127). 

I  have  still  in  my  possession  unmounted  and  mounted  mate- 
rial obtained  by  me  in  1857  from  the  surface  of  the  Indian 
Ocean,  and  Southern  and  Mid-Atlantic  Ocean,  containing 
specimens,  in  considerable  numbers,  of  Acanihometrce^  Poly- 
cystinaj  DictyochidaSy  DiatomaccBy  and  Sphcerozoidce — the 
mounted  specimens  in  Canada  balsam,  the  crude  material  in 
dilute  alcohol.  In  both  cases,  the  Acanthometrcsy  and  some  of 
the  very  delicate  oceanic  DiatomaccBy  with  the  thin-shelled 
SphoBTOzoidcBy  were  the  first  to  show  signs  of  solution,  about 
ten  years  after  they  were  obtained.  In  twenty  years  most  of 
these  had  vanished  as  visible  structures,  but  the  flujy  resi- 
duum of  their  sarcodic  bodies  remained.  Now  some  of  the 
more  solidly  built  forms  are  beginning  to  yield,  and  probably 
will  do  so  m  the  course  of  a  few  scores  of  years,  which,  it  is 
almost  needless  to  say,  is  but  a  moment  in  comparison  with 
the  periods  involved  in  any  of  the  great  chemical  or  molecular 
changes  brought  about  in  Nature.  But,  surely,  no  fact  could 
be  more  clearly  indicative  of  the  potency  residing  in  proto^ 
plasm  than  the  one  just  ftunished,  tnese  minute  siliceous  struc- 
tures having,  undoubtedly,  given  way  under  the  powerful 
colloidal  properties  of  what  was  once  their  own  body-sub- 
stance. 

What,  then,  do  these  facts  prove  ?  First  and  foremost,  they 
prove,  by  the  presence  of  forms  belonging  to  genera  which 
invariably  live  along  coast-lines^,  and  possessing  stalk  or 
cushion-like  processes  whereby  they  anchor  themselves  to  rocks 
or  shells,  or  algce  at  the  bottom  of  the  sea,  that  the  deposit 
in  which  their  remains  occur  could  not  have  been  formed  at 
any  great  distance  from  land,  and  that  they  were,  in  all  pro- 
*  At  depths  probably  never  exceeding  50  or  60  fiithoms. 
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bability,  drifted  bj  tidal  or  other  currents  into  those  areas  in 
which  they  became  finally  accumulated.  This,  coupled  with 
the  almost  entire  absence  of  sponge-spicules,  tends  moreover 
to  prove  that  there  were  no  siliceous  sponges  in  those  areas, 
and,  consequently,  that  the  only  substance  which  would  have 
enmred  their  solution,  namely  sponge  or  Foraminiferal  pro- 
toplasm (for  in  like  manner  no  Foraminifera  are  observable 
in  the  limestone),  was  entirely  wanting.  Hence  their  im- 
munity from  destruction  and  perfect  preservation  in  the 
limestone. 

Of  the  existence  of  pure  Diatomacean  deposits  at  much 
greater  depths  in  the  ocean  and  at  vastly  greater  distances 
nrom  land  than  those  just  named,  there  is,  as  every  biologist 
knows,  abundant  evidence — (ox  example,  in  the  antarctic 
regions,  where  they  were  discovered  by  Sir  Joseph  Hooker  in 
1^3,  and  thirty  years  later  by  the  naturalists  on  board  the 
*  Challenger.'  I  have  now  before  me  sections  of  a  Norwegian 
limestone  literally  crowded  with  marine  diatoms  of  the  kind 
already  described,  which  are  also  in  the  same  perfect  state  of 
preservation, — the  inference  I  draw  from  these  facts  being 
tiiat  the  unaltered  condition  of  the  organisms  under  notice 
is  due  to  the  very  limited  power  of  sea-water  at  mode- 
rate depths,  and  consequently  under  moderate  pressure,  even 
when  aidea  by  abundant  products  of  animal  and  vegetable 
decomposition,  to  reduce  silica  to  a  colloidal  state;  and,  con- 
versely, that  tne  superabundance,  over  the  deep-sea  calcareous 
areas,  of  siliceous  sponges  and  their  concomitant  protoplasmic 
investment  furnishes  us  with  a  highly  probable  and  satisfac- 
tory explanation  why  flint-formation  has  taken  place  under 
one  determinate  set  of  conditions  and  has  failed  entirely  to 
take  place  where  these  conditions  are  absent. 

Reasons  have  already  been  given  by  me  for  regarding  the 
simple  deposition  of  silica  from  an  aqueous  solution,  whether 
in  tne  condition  of  flint  which  Mr.  Sollas  describes  as  "  crys- 
ialline"  or  of  pure  rock-crystal,  as  furnishing  no  paraUel 
whatever  to  the  process  of  the  true  chalk-flint  formation  as  it 
occurs  in  the  chalk  strata,  in  which  I  contend  there  is  no 
deposition  of  silica  in  the  ordinary  acceptation  of  the  term,  but 
a  still  more  simple  process  of  solidification  of  two  gelatinous 
colloids  "  more  or  less  rich  "  (to  quote  an  expression  of  Mr. 
Graham's)  "  in  combined  water  as  at  first  produced^'^  but 
which  gradually  part  with  their  "  combined  water "  to  the 
surrounding  medium,  under  the  dialyzing  action  of  their  own 
gelatinous  substance,  and  become  more  and  more  consolidated 
until  the  period  arrives  when  they  have  lost  the  whole  of  their 
"  hydration,"  and  then  "  appear  as  a  colloidal  glassy  hyalite  " 
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(in  other  words,  as  typical  flint) :  see  an  invlanable  paper  by 
Mr.  Graham,  "  On  the  Colloidal  Properties  of  Silicic  Acid  and 
other  Colloidal  Substances,"  Proc.  Eoy.  Soc.  for  June  2. 
1864,  p.  335,  where  nearly  the  whole  of  the  changes  ana 
processes  I  have  described,  although  not  with  relation  to  deep- 
sea  siliceous  deposits,  will  be  found  most  lucidly  set  forth. 

Mr.  Sollas  alludes  throughout  his  paper,  with  one  exception 
to  be  hereafter  mentioned,  to  the  flints  as  being  composed  of 
^^  crystalline  silica^  This  expression  strikes  me  as  being  so 
remarkable  that  I  must  quote  some  of  the  passages  in  which 
it  occurs.  Thus,  at  p.  445,  "  The  silica  of  the  sponge-skele- 
tons occurs  in  conjunction  (or  probably  in  combination)  with  an 
organic  basis  known  as  spicujin ;  on  solution  it  is  liberated 
from  the  spiculin,  and  exists  in  a  colloid  state,  whence  it 
readily  passes  into  the  pectous  condition,  and  subsequently 
becomes  hyaline ;  it  is,  moreover,  probable  that^  under  condt^ 
turns  not  yet  investigcUedj  a  solution  of  colloid  silica  may  give 
rise  directly  to  silica  in  a  crystalline  form."  Again,  at 
p.  455,  alluding  to  the  silicified  Blackdown  shells,  he  sajp : — 
*^  The  crystalline  silica,  which  the  percolating  water  carries  in 
solution,  passes  through  the  shell,  and  in  some  cases,  under 
favourable  conditions,  cryeilallizes  out  in  lone  fine  prisms." 
At  p.  466 : — "  Thus  the  crystalline  state  of  the  An^  nodules 
offers  us  no  evidence  for  or  against  the  theory  of  the  formation 
of  these  [the  Blackdown]  fossils."  And  "/rom  this  process  of 
reasoning  we  conclude  that  colloidal  silica  has  the  power  of 
changing,  in  course  of  time,  into  a  static  or  crystalline  condi- 
tion. And,  lastly,  reverting  to  p.  445,  from  which  the  first 
of  these  extracts  was  taken,  we  find  the  ^^  crystalline  "  view 
thus  emphasized : — ^^  If  it  be  objected  that  in  this  expanded 
explanation  fact  and  conjecture  are  mixed  together,  I  to  some 
extent  admit  it,  but  at  the  same  time  remark  that  there  is  no 
conjecture  in  the  statement  that  the  silica  which  passes  into 
solution  is  very  different  from  the  silica  which  nas  passed 
out  of  solution.  The  one  may  be  conveniently  called 
organic,  and  the  other  mineral  silica ;  the  properties  of  the 
two  are  strikingly  different;  and  the  process  which  has  really 
happened  has  been  a  solution  of  organic  silica  and  a  deposi- 
tion of  mineral  silica,  not  a  solution  and  deposition  of  the 
same  kind  of  silica."  The  last  truisms  are  quoted  only  be- 
cause, as  the  entire  passage  stands,  the  term  *^  mineral 
silica  "  would  seem  from  the  context  to  be  a  convertible  term 
for  ^^  crystalline  silica.^^ 

On  the  other  hand,  I  subscribe  to  the  opinion  which,  if  I 
mistake  not,  is  very  generally  entertained  by  chemists,  that 
the  flints  are  neither  perfectly  pure,  nor,  under  any  circum- 
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stances,  a  truljr  crystalline  fonn  of  silica — silica  beinff  of 
coarse  the  principal  but  not  the  sole  constituent  of  the  black 
flint  met  with  in  the  chalk,  which  is  a  compound  substance 
consisting  of  a  purely  flinty  matrix,  within  which  varying 
numbers  of  the  disintegrated  remains  of  minute  calcareous 
and  siliceous  organisms  may  almost  invariably  be  detected  on 
careful  examination.  Thus,  in  Phillips's  *  Elementary  Intro- 
duction to  Mineralogy,'  the  following,  according  to  Ellaproth, 
are  the  constituents  of  flint — "  98  per  cent,  of  silica,  with 
minute  proportions  of  oxide  of  iron,  lime,  alumina,  and 
water." 

It  may  also  be  here  stated  with  advantage  that,  according 
to  Graham,  silicic  acid  or  silica  becomes  more  and  more 
insoluble  the  purer  or  more  free  from  combined  water  it  be- 
comes. Hence  the  gelatinous  compound  formed  by  the  ready 
and  intimate  combination  of  organic  silica  with,  and  also 
within,  a  mass  of  protoplasm,  which  is  already  an  insoluble 
collaidy  is  to  all  intents  and  purposes  no  longer  either  soluble 
or  miscible  with  water]  whilst  on  the  question  of  crystal- 
lization Mr.  Graham  says,  '^  I  may  €utd  that  no  solution^ 
weak  or  strong^  of  silicic  acid  in  water  has  shown  any  dispo^ 
sition  to  deposit  crystals^  but  ALWAYS  appears,  on  drying,  as  a 
colloidal  gkssy  hyalite.  The  formation  of  quartz  crystals  at 
a  low  temperature^  of  so  frequent  occurrence  in  nature^  re- 
mains a  mystery  "  (Uraham,  Joe.  cit.  p.  335). 

It  is  of  the  utmost  importance  to  bear  these  last-named 
characteristics  of  silica  constantly  in  mind,  as  upon  them  de- 
pends the  preeminent  tendency  of  this  substance  to  enter  into 
coUoidal  combination  with  any  albuminoid  substance,  such  as 
animal  protoplasm.  On  the  other  hand,  it  is  equally  impor- 
tant to  bear  m  mind  that  silica,  the  moment  it  has  assumea  its 
gelatinous  state,  although  holding  in  combination  a  certain 
portion  of  water,  is  practically  insoluble  in  water.  Hence  its 
mherent  tendency,  when  combined  directly  with  protoplasm, 
not  to  imbibe  more  water,  but  to  part  with  all  but  the  mfini- 
tesimally  minute  trace  that  remains  in  combination  with  it  up 
to  the  period  when  it  is  exposed  to  atmospheric  a^ncies  on 
dry  land — this  expulsion  of  its  combined  water  being  the 
result  partly  of  dialytic  action,  as  already  mentioned,  and 
partly  of  its  idiosyncratic  tendency  to  contract  (Graham,  foe. 
cit.  p.  336)  more  and  more  upon  itself,  and  thus  favour  the 
expulsion  of  all  but  the  last  residuary  Quantity,  before  final 
and  complete  consolidation  into  flint''^.    This  consolidation  is 

*  I  have  seen  an  interesting  fact  stated  (but  where.  I  am  at  this  mo- 
ment unable  to  remember),  that  flint-workers  always  find  the  flint  softer 
and  more  easy  to  cot  away  in  flakes  immediately  after  it  is  extracted 
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also  shown  by  Graham  (foe.  cit.  p.  337)  to  be  greatly  assisted 
by  the  presence  of  alkaline  salts  and  more  particularly  of 
carbonate  of  lime. 

Accordinff  to  Mr.  SoUas's  statement  already  referred  to, 
silicic  acid  forms,  with  albumen  and  gelatin,  chemical  com- 
pounds, silicate  of  albumen^  and  silicate  of  gelatin  {ant^^ 
p.  163,  note),  and  Mr.  Sollas  reasons  upon  it  as  if  it  were  an 
indisputable  fact.  It  may  be  so ;  but,  until  I  have  some  sub- 
stantial proofs  of  the  fact,  I  confess  I  shall  continue  disin- 
clined to  believe  that  any  chemical  compound,  such  as  silicic 
acid,  or  protoplasm,  can  be  broken  up  into  its  elements  by 
simple  mechanical  means,  such  as  solution  or  diffusion.  Thus 
gljTcerine  and  water  may  be  mixed  in  any  quantities  without 
losing  their  chemical  identity.  So  ma^  two  gelatinous  and 
colloidal  substances,  as  in  the  case  of  silicic  acid  and  proto- 
plasm, as  soon  after  the  death  of  the  parent  organism  as  the 
purely  material  forces  step  into  the  field  to  cause  a  combina- 
tion of  the  silica,  which  had,  in  the  first  instance  only^  yielded 
so  far^  but  no  further,  to  the  jt^o^i-chemical  action  by  which 
silicic  acid,  in  the  presence  of  a  powerful  colloid,  exchanged 
one  unstable  condition  in  which  it  can  exist  without  chemical 
disruption,  for  another  imstable  condition  in  which  it  can  also 
do  so. 

On  these  grounds  I  contend  that  the  union  of  these  two 
substances  is  a  purely  mechanical  combination  or  intermix- 
ture, whereby  they  become  amalgamated,  as  it  were,  into  an 
organic  alloy,  capable  of  retaining  just  sufficient  "  combined 
water"  not  to  interfere,  in  the  least  degree,  with  their  mutual 
insolubility  in  the  surroundine  water.  Orffanic  silica,  or,  in 
other  words,  silicic  hydrate^  in  the  presence  of  protoplasm  only, 
passes  into  its  gelatinous  phase  as  soon  as  the  preservative 
action  of  the  living  organism  ceases  with  its  death.  "  Decom- 
position "  at  the  sea-bed,  in  the  presence  of  the  various  saline 
preservative  substances  contained  in  sea-water,  the  low  tem- 
perature prevailing,  and  the  stupendous  pressure  (which,  in  all 
probability,  prevents  any  gaseous  body  from  existiug,  save  in 
its  fluid  condition),  must  necessarily  be  an  extremely  slow 
process.     In  the  combined  state  of  colloidal  silica  and  proto- 

Slasm  their  insolubility  helps  still  further  to  protect  them  itom 
ecomposition  by  excluding  substances  which  might  otherwise 
enter  into  chemical  combination  with  them.  They  constitute 
an  independent  reanum  in  regnoj  the  permanence  of  which  is 
interfered  with  only  by  the  inherent  and  powerful  tendency  of 

from  the  chalk  rock.  This  would  appear  to  be  in  some  way  related  to 
its  retaining  its  permanent  minute  residuary  quantity  of  water  only  until 
its  exposure  to  the  action  of  the  atmosphere. 
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tlie  combined  mass  of  colloidal  silicic  acid  and  protoplasm  to 
contract  upon  itself,  and  thus  to  bring  about,  bj  slow  and  sure 
degrees,  the  separation  of  its  combined  water.  But  it  is  not 
until  the  transition  is  actually  imminent,  from  the  plastic  con- 
dition of  the  still  nascent  flint  nodule  to  the  final  consolidated 
state  when  the  nodule  may  be  regarded  as  complete,  that  the 
minute  residuum  of  water,  enabled  under  the  enormous  pres- 
sure to  retain  a  portion  of  pure  silica  in  solution,  yields,  for 
the  first  time  since  it  formed  a  component  portion  of  the  sili- 
ceous mass,  to  purely  chemical  forces,  and  thus,  by  dialytic 
action,  escapes  in  its  elementary  form  from  its  long  imprison- 
ment. It  18  during  the  entire  period,  dating  from  the  death 
of  the  parent  organisms  that  furnish  the  silica  and  protoplasm, 
up  to  tnat  at  which  the  final  consolidation  takes  place,  that  the 
innate  tendency  to  the  assumption,  by  the  continually  con- 
tracting mass,  of  the  peculiar  external  forms  which  so  signally 
characterize  the  flint  nodules,  exercises  a  determining  effect 
upon  them — this  effect  being  in  all  probability  at  its  maximum 
of  energy  in  the  early  stages  of  the  masses,  and  at  its  minimum 
in  their  latest  stages,  but  never  absent  or  materially  inter- 
rupted in  the  quiescent  solitudes  of  the  ocean.  It  shall  be 
shown  hereafter  that  dead  and  effete  albuminoid  matter j  as  well 
as  living^  evinces  this  tendency  to  assume  what  I  have  termed, 
in  the  absence  of  a  preferable  word,  amcebiform  outlines. 

The  varying  number  and  contiguity  of  the  flint  nodules  in 
different  strata  of  chalk,  and  in  different  parts  of  the  same 
chalk-beds,  prove  that  these  variations  are  due  to  varying 
extent,  bulk,  and  rapidity  of  growth  of  the  sponge-fields  and 
their  enveloping  nidus  of  protoplasm,  both  the  siliceous  and 
the  albuminoid  portions  of  these  organisms  being  contributories 
to  the  flint-formation.  Did  the  nodular  flints  really  originate, 
as  alleged  by  Mr.  Sollas,  in  silicified  chalk — if  by  this  expres- 
sion we  are  to  understand  that  a  siliceous  solution  derived 
from  the  solvent  action  of  sea-water  on  the  spicules,  aided  by 
a  partial  admixture  with  the  products  of  decayed  organisms, 
"  replaced  the  calcareous  material  of  the  ooze, . . .  that  siliceous 
chalk  (not  flint)  was  the  result,  .  .  .  and,  subsequently,  this 
siliceous  chalk  became  converted  into  black  flint,  an  incom- 
pletely silicified  layer  of  chalk  remaining  as  the  white  layer  of 
its  surface" — it  is  very  difficult,  if  not  impossible,  to  conceive 
why  or  how  such  flint  assumed,  under  any  ulterior  conditions 
short  of  re-solution  and  combination  with  a  plentiful  supply  of 
colloid  matter,  the  amoebiform  outlines  I  have  so  often  alluded 
to.  The  replacement  of  carbonate  of  lime — whether  in  sponge- 
cavities,  shells,  the  tests  of  Foraminifera,  or  masses  of  calcareous 
ooze — has  never,  that  I  am  aware,  been  found  coupled  with 
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change  of  fonn.  On  the  contrary,  we  have  in  almost  every 
pseudomorph,  whether  consisting  of  carbonate  of  lime  after 
silica,  or  silica  after  carbonate  of  fime,  or  an  admixture  of  both 
carbonate  of  lime  and  silica,  a  well-defined  retention  of  the 
general  outline  of  the  object,  although  extending  only  to  the 
ghostly  remnant  of  the  organic  basal  matter  to  which  reference 
IS  made. 

The  necessary  evidence  is,  I  submit,  therefore  complete,  of 
the  black  flint*  not  being  the  product,  in  any  sense,  of  the 
replacement  of  one  mineral  substance  by  another,  but  the 
direct  resultant  of  the  gradual  transition  of  its  silica  from 
a  gelatinous  to  the  "pectous"  condition,  during  which  the 
last  removable  vestige  of  its  "  hydration  "  is  expelled  and  the 
production  of  "  the  hard  stony  mass  of  vitreous  substance " 
called  flint  is  consummated. 

As  these  remarks  apply  more  or  less  to  the  entire  flint- 
formation,  including  the  cherty  varieties,  I  hereto  append  a 
few  short  passages  from  Mr.  Graham's  paper  on  silicic  acid,  to 
which  I  have  already  been  so  deeply  indebted  for  guidance  in 
the  present  inquiry,  as  I  should  of  course  wish  to  give  the 
whole  weight  of  that  illustrious  physicist's  scientific  authority 
to  the  statements  that  have  been  put  forward  on  the  subject. 
Having  done  so,  I  shall  consider  my  case  concluded,  so  far  as 
the  mode  of  production  of  the  flints  is  concerned. 

"  A  dominating  quality  of  colloids,"  Mr.  Graham  wrote. 
"  is  the  tendency  of  their  particles  to  adhere^  aggregate,  ana 
contract.  This  idio-attraction  is  obvious  m  tne  gradual 
thickening  of  the  liquid,  and,  when  it  advances,  leads  to 
pectization.  In  the  jelly  itself  the  specific  contraction  in 
question,  pr  svnceresisj  still  proceeds,  causing  separation  of 
water,  with  the  division  into  a  coagulum  and  serum,  and 
ending  in  the  production  of  the  hard  stony  mass  of  vitreous 
substance,  which  may  be  anhydrous,  or  nearly  so,  when  the 
water  is  allowed  to  escape  by  evaporation.  .  .  .  Bearing  in 
mind  that  the  colloidal  phasis  of  matter  is  the  result  of 
a  peculiar  attraction  and  aggregation  of  molecules,  never 
entirely  absent  from  matter,  but  greatly  more  developed 
in  some  substances  than  in  others,  it  is  not  surprising  tnat 
colloidal  substances  spread  on  all  sides  into  the  liquid  and. 
solid  conditions.  ...  It  is  unnecessary  to  return  here  to  the 
ready  pectization  of  liquid  silicic  acid  by  alkaline  salts, 
including  some  of  very  sparing  solubility  (such  as  carbonate 
of  lime),  beyond  stating  tnat  the  presence  of  carbonate  of  lime 

*  Throughout  mj  paper  I  have  spoken  of  the  black  jUnt  and  the 
t^wied  fifd  of  the  upper  or  white  ehaik,  only  because  the  characters  I 
wish  to  account  for  are  most  strikiiigly  seen  m  it. 
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in  water  was  observed  to  be  incompatible  with  the  coexistence 
of  soluble  silicic  acid,  till  the  proportion  of  the  latter  was 
reduced  to  nearly  1  in  10,000  "  {loc.  cit.  anteh^  pp.  336,  337). 

Of  course,  between  the  raost  highly  developed  cherty  form 
of  flint  and  that  in  which  is  an  admixture  of  foreign  particles, 
of  whatever  kind  these  may  be,  there  is  an  almost  infinite 
gradation,  depending,  as  I  have  in  a  former  page  pointed  out, 
on  the  replacement,  now  taking  effect  for  the  first  time,  of 
carbonate  of  lime  by  silica.  In  order  to  understand  by  what 
very  simple  means  this  result  is  brought  about,  I  will  endea- 
vour to  illustrate  it  by  the  diagrams  in  the  Plate  accompanying 
this  paper,  representing  four  of  the  most  common  lorms  in 
which  tne  typical  nodular  flints  are  met  with  in  the  Chalk,  all 
peculiarities  as  regards  external  form  being  of  course  dis- 
pensed with  as  irrelevant  to  the  present  inquiry.  For  this 
reason  each  of  the  four  nodules  is  supposed  to  have  been  more 
or  less  spherical  (a  condition,  by  the  way,  in  which  they  are 
not  unfreguently  met  with),  and  to  have  been  split  in  half,  so 
as  to  exhibit  the  flat  and  broken  surface  of  one  of  the  hemi- 
spheres. 

In  figure  1  we  have  a  solid  mass  of  typical  black  flint,  sur- 
rounded exteriorly  by  a  whitish  crust  or  layer,  the  thickness  of 
which  is  immaterial^  inasmuch  as  it  depends  almost  entirely  on 
the  degree  of  comminution  and  puritjr  of  the  deposit  in  the  spot 
at  which  it  was  formed.  The  portion  which  is  now  a  mass 
of  the  typical  black  flint  (marked  B  in  all  the  figures)  con- 
sisted originally  of  an  accumulation  of  effete  sponge-spicules 
and  network,  which,  immediately  after  the  death  of  the  parent 
sponge  to  which  they  belongea,  became  loosely  distributed 
within  the  substance  of  the  also  effete  investing  protoplasmic 
niduB*.    Here  they  would  be  retained,  more  or  less  free 

* ''  Efiete  ^  is  not  meant  to  denote  a  state  of  decomposition  in  the  common 
acceptation  of  the  word,  inasmuch  as  ev^  known  fact  tends  to  show  thst 
no  such  process  takes  place  at  profound  depths  in  the  ocean.  Disintegra- 
tion (t.  e.  tumbling  to  pieces)  ma^,  and  no  doubt  does,  take  place,  either 
in  obedience  to  mechanical,  chemical,  or  molecular  forces,  under  the  ope- 
ration of  which  dead  organic  matter  is  enabled  to  enter  into  new  comoi- 
nations.  This  distinction  is  more  important  than  it  at  first  sight  appears  to 
be,  since  there  is  reason  to  believe  that  in  such  an  elementary  substance  as 
sponffe-protoplasm,  and  likewise  in  the  examples  known  to  eyery  algologist, 
in  wnicn  the  development  of  a  protoplasmic  mdua  or  ^*  thallus'^^  is  oftea  so 
enormpus  in  companson  with  toe  dimensions  and  apparent  capabilities  of 
secretion  of  the  organisms  producing  it,  that  it  is  extremely  difficult  to 
understand  hj  what  subtle  or  simple  function  (if  it  be  indeed  simple)  such 
a  massive  adjunct  can  be  produced  and  maintained  for  lengthened  periods. 
The  singularly  rapid  disruption  of  this  adjunct,  following  upon  the  death 
of  the  organism  of  which  it  formed  a  part,  furnishes  one  of  the  most  in- 
structive and  significant  commentaries  we  could  desire  upon  the  complete 
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from  contact  with  sea- water,  owing  to  the  insolubility  and 
coherence  of  the  protoplasm,  and  would  in  due  time  yield  to 
the  powerful  solvent  influence  of  this  substance  (an  influence 
which  is  at  its  maximum  when  exerted  between  substances 
that  are  colloidal),  and  eventually,  by  parting  with  their 
hydration  in  obedience  to  the  law  which  governs  these  bodies, 
as  their  state  of  pectization  became  more  perfect,  would  become 
consolidated  into  black  flint. 

Wherein,  then,  does  the  external  whitish  layer  or  crust  of 
the  nodule,  and  which  also  forms  a  crust  or  coating  over  the 
surface  of  the  tabular  layers  of  flint,  differ  in  its  mode  of 
formation  from  that  I  have  just  been  describing — ^namely,  of 
the  central  mass  of  black  flint  ?  The  explanation,  I  contend, 
is  both  simple  and  conclusive.  At  this  stage  of  the  forma- 
tion of  the  nodular  mass  (not  in  point  of  time,  but  of  material) 
replacement  of  the  carbonate  of  lime  by  silica,  rarely j  if  ever^ 
a  complete  process'^  J  comes  into  operation.  An  examination 
of  sections  of  nodules  embracing  both  a  portion  of  the  true  flint 
and  of  its  outer  investing  crust  ^  chert  will  show  that  the  transit 
tion  from  pure  flint  to  well-pronounced  chert  is  a  gradual  one, 
so  gradual,  indeed,  that  it  would  often  be  difficult,  were  not  a 
difference  of  colour  apparent,  to  recognize  it,  except  by  the  im- 
pairment of  the  vitreous  cnaracter,  conchoidal  fracture,  and 
translucence  which  distinguish  the  flint  from  the  crust  of  chert. 
Seen,  however,  as  a  section  under  the  microscope,  it  is  always 
visible.  On  the  outer  aspect  of  the  chertr  crust,  on  the  other 
hand,  there  is  no  gradation  observable  either  as  regards  colour 
or  texture;  for,  although  in  nearlv  everjr  nodular  mass  a 
certain  quantity  of  unmetamorphosed  chalk  is  closely  adherent 
to  it  externally,  a  very  little  trouble  will  show  that  not  a 
trace  of  siliceous  percolation  has  extended  beyond  the  peri- 


dependence  of  organic  matter  for  its  continiiancei  m  Uving  matter^  upon 
the  unknown  quantity  we  call  life.  A  mere  breath  destroyi  the  fink 
that  binds  together  the  animate  and  inanimate ;  and,  as  if  eager  to  regain 
the  sway  they  once  enjoined,  when  life  ''  was  not,"  the  nuiterial  forces 
of  nature  set  about  their  normal  task  of  disintegratLng  and  recon- 
structing the  elements  which  had  for  a  time  so  successfully  set  them  at 
defiance.  If  we  extend  this  conception  (and  there  is  no  reasonable 
ground  for  saying  we  have  no  warrant  for  so  doing)  to  the  stupendous 
development  of  sponge-life  at  the  bed  of  the  ocean,  we  shall  not  expe- 
rience difficulty  in  comprehending  how  the  sUica  and  the  protoplasm  of 
the  sponge,  which  respected  each  other's  rights  so  long  as  tne  vital  force 
presided  over  them,  should,  under  the  now  unrestrained  action  of  their 
powerful  combining  tendencies,  interact  upon  each  other  in  the  way 
that  has  here  been  mdicated. 

*  Mr.  SoUas  (at  p.  449  of  his  paper)  speaks  of  the  white  outer  crust  of 
the  flints  as  ''  an  incompletely  suicified  tayer  ofchalk.^ 
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pheiy  of  the  cherty  wall,  the  adhesion  of  the  cretaceous 
particles  being  due  solely  to  their  having  become  imbedded 
here  and  there,  while  the  flinty  mass  was  yet  in  an  unconso- 
lidated state,  into  little  pits  or  cavities  formed  by  the  pressure 
of  the  cretaceous  particles  themselves,  or  into  other  equally 
accidental  irregularities  of  the  surface  of  the  nascent  nodule. 
The  adherence  of  any  portion  of  chalk  to  the  nodule  is  a  mere 
mechanical  adherence  arising  out  of  the  grip  thus  secured. 

Now,  according  to  the  replacement  theory,  the  entire  mass 
of  black  flint  was  at  one  time  a  mass  of  calcareous  ooze, 
which,  becoming  impregnated  with  a  fluid  aqueous  solution 
of  silica,  became  gradually  silicified.  Had  this  really  taken 
place,  one  of  two  things  must  have  happened :  either  the  re- 
placement of  the  calcareous  material  must  have  begun  from 
some^  central  point  or  points,  by  the  admission  of  the  siliceous 
solution  into  the  centre  of  the  mass  through  some  channels 
which  communicated  with  the  surrounding  medium — in  which 
case  a  period  must  have  arrived  at  which  the  external  layer 
of  the  mass  undergoing  silicification  must  also  have  come 
under  the  influence  of  the  replacing  siliceous  fluid  and  have 
in  its  turn  become  completely  converted  into  black  flint,  the 
replacement  thus  extending  radially  from  the  centre  of  the 
mass  to  its  periphery ;  or  the  replacement  must  have  taken 
place  from  without  and  extendea  centrewards.  It  will  be 
obvious,  however,  that  under  the  latter  supposition  the  outer 
coating  must  of  necessity  have  been  the  first  portion  of  the 
mass  to  be  converted  into  flint.  But  it  is  almost  needless  to 
observe  that  in  neither  case  is  the  theory  of  replacement 
borne  out,  inasmuch  as  in  the  first-named  case  the  outer 
coatine  must  sometimes,  at  least,  have  been  converted  intof 
black  flint — ^a  condition  in  which  it  is  never  found ;  and  in 
the  second  case,  the  silicification  having  begun  from  the  peri- 
phery towards  tfie  centre,  nodules  must  occasionally  nave 
Deen  met  with  in  which  a  coating  of  black  flint  {not  possess^ 
ing  a  cherty  external  layer)  surrounded  the  yet  unmetamor- 
phosed  central  calcareous  mass — another  condition  in  which 
we  never  find  it  unless  under  the  wholly  exceptional  circum- 
stances where  the  nodule  has,  after  separation  m>m  its  chalky 
matrix,  undergone  attrition. 

In  the  early  nascent  state  of  each  nodule  no  chemical 
replacement  of  mineral  for  mineral  has  taken  place  on  either 
side — the  extensions  of  the  colloidal  siliceous  jelly,  and  the 
intervening  masses  of  calcareous  deposit  interlacmg  mechanic 
cally,  and  changing  their  relative  Doundaries  onlv  in  obedi- 
ence to  the  slow  contraction  going  on  in  the  colloidal  mass 
towards  its  own  centre  or  a  centre  or  point  JCappui  consisting 
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of  some  shell  or  other  foreign  substance  that  happened  to 
come  in  the  way  and  became  thus  accidentally  enveloped 
either  partially  or  wholly.  According  to  Mr.  Graham ,  "  a 
dominating  quality  of  colloids  is  the  tendency  of  their  particles 
to  adhere^  aggregate^  and  contract.  In  the  Jelly  itself  the  ap«- 
cific  contraction  or  synoeresis  still  proceeds^  causing  separation 
of  water  with  a  division  into  a  clot  and  serum  j  and  ending  in 
the  production  of  a  hard  stony  mass  of  vitreous  structure  " 
(Graham,  "  On  Silicic  Acid  and  other  Colloids,"  Proc.  Roy. 
Soc.  vol.  xiii.  no.  65,  June  1864,  p.  336). 

Here,  then,  is  the  key  to  my  hypothesis,  and,  as  I  conceive, 
proof  that  the  characteristic  features,  including  the  stratifica- 
tion and  nodulation  of  the  flints,  are  due  to  the  inherent 
properties  of  the  double  colloid  formed  by  the  intense  dispo- 
sition of  the  colloidal  protoplasm  to  enter  into  mechanical 
union  (as  in  the  case  of  glycerine  and  water)  with  the  organic 
silica  of  the  sponge-spicules  and  network — this  tencfency 
dating,  however,  only  from  the  period  when  they  ceased  to  be 
integral  portions  of  a  living  structure  and  had  already  become 
only  its  residuary  substances. 

Having  now  explained,  but  still  too  cursorily  to  admit  of 
my  producing  all  the  eviaence  that  could  be  adduced  in  sup- 
port of  my  view,  the  processes  whereby  the  nodules  and  tabular 
layers  of  flint  and  the  cherty  varieties  are  formed,  from  the 
earliest  to  the  latest  stage  of  their  nascent  condition,  it  remains 
for  me  to  connect  these  with  my  hypothesis  in  such  a  manner 
as  to  show : — firstly,  the  adequacy  of  the  hj)rpothesis  to 
account  not  for  one,  or  two,  but  for  all  the  distinguishing 
features  of  the  flint-formation  as  it  now  presents  itself  in 
the  Chalk;  and,  secondly,  in  what  respects  the  replace- 
ment and  other  theories  that  have  been  proposed  must  be 
considered  faulty  and  insufficient  to  account  for  any  thing 
more  than  the  formation  at  the  bed  of  the  ocean  of  an  impure 
flint,  and  the  silicification  of  certain  calcareous-shelled  creatures 
which  are  entombed  in  the  chalk  and  flint.  I  cannot  secure 
this  end  more  readily  and,  under  existing  circumstances,  more 
appropriately  than  by  quoting  such  portions  of  my  former 
•aper  as  bear  on  my  hypothesis.     But  lor  the  reasons  assigned 

should,  of  course,  have  been  content  to  append  references  to 
the  pages  in  question. 

Referring  to  the  insufficiency  of  the  hypothesis  previously 
offered  in  explanation  of  the  Flint-formation,  I  asked : — 

"  Whence,  then,  did  all  the  silica  come  ?  Why  is  it  almost 
invariably  found  existing  in  layers  parallel  to  the  stratifica- 
tion of  the  Chalk?  And  what  has  really  been  its  history, 
from  first  to  last  ? 
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**  It  is  to  these  questions  that  I  hope,  on  the  present  occa- 
sion, to  be  able  to  nirnish  such  answers  as  shall,  at  all  events, 
form  the  ffroundwork  of  a  good  working  hypothesis,  and  one 
capable  oi  further  elaboration  as  time  and  opportunity  permit. 
Meanwhile  I  may  be  allowed  to  state  that  the  conclusions 
arrived  at  by  me  have  their  origin  in  the  assumption  that,  in 
the  nearly  total  elimination  of  the  organic  silica  from  the 
organic  carbonate  of  lime,  in  the  almost  constant  aggregation 
of  the  colloid  silica  around  some  foreign  body,  in  the  ultimate 
consolidation  of  the  colloid  material  into  nodular  masses  or 
more  or  less  continuous  sheets,  in  the  stratification  of  these 
masses  and  sheets,  and,  collaterally,  in  the  perfectly  preserved 
state  of  many  of  the  Cretaceous  fossils,  are  to  be  discerned  the 
successive  stages  of  a  metamorphic  action,  whereby  the  pro- 
toplasmic matter  and  silica  present  on  the  sea-bed,  after  having 
first  passed  through  an  organic  phase  capable  of  resisting  dis- 
inte^tion  and  decay,  became  once  more  amenable  to  those 
purely  material  forces  in  obedience  to  which  they  entered  upon 
their  new  and  secondary  phase  as  Flints  ** 

"  But  even  yet  the  chain  of  metamorphic  action  must  have 
remained  incomplete  but  for  the  manifest  connexion  which  I 
was  fortunately  enabled,  in  1860,  to  trace  out  between  each 
of  the  successive  stages  referred  to  and  a  condition  of  things 
at  the  sea-bed  then  for  the  first  time  noticed — namely,  that  the 
entire  mass  of  animal  life  there  present  is  confined  to  the 
immediate  surface-layer  of  the  muddy  deposit,  alternating 
periods  being  thereby  established,  during  which  one  of  the 
two  predominant  animal  types  (Foraminifera  and  Sponges) 
gradually  overwhelms  and  crushes  out  the  other  over  indefinite 
local  areas,  the  strata  of  chalk  in  the  one  case,  and  the  inter- 
calated flint-beds  in  the  other,  being  the  issue  of  these  contests. 

"  Should  it  be  asked.  Why,  then,  do  we  find  so  striking  a 
lithological  difference  oetween  the  Chalk  and  the  Atlantic 
mud  ?  the  answer  is,  because  our  specimens  of  the  mud  repre- 
sent only  the  constituent  materials  forthcoming  at  a  depth  of 
a  few  inches  beneath  the  surface,  where,  if  my  hypothesis  be 
correct,  there  must  needs  be  accumulated  nearly  the  whole  of 
the  silica.  Whereas,  were  it  possible  to  obtain  spetdmens, 
say,  from  a  depth  of  even  a  few  feet,  we  should  find  that  all, 
save  the  small  residuary  portion  detected  by  analysis  in  the 
Chalk,  had  in  like  manner  been  eliminated  from  the  mud." 

*  '^  Much  valuable  information  '  on  Quartz  and  other  Forms  of  Silica ' 
will  be  found  in  a  paper  bearing  this  tide,  from  the  pen  of  Prof.  Ku[>ert 
Jones,  F.II.S.  Untbrtimately  I  was  unable  to  avail  myself  of  it,  beinjf 
unaware  of  its  existence  until  the  present  communication  had  been  laid 
before  the  Geological  Society." 
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<<  A  veiy  important  fact  has  to  be  here  noticed  in  relation 
to  the  siliceous  materials  which  are  supposed  to  be  normallj 
and  imiformly  distributed  throughout  the  substance  of  the 
calcareous  mud  at  the  period  of  its  deposition  on  the  sea-bed. 
In  order  to  understand  the  full  signincance  of  this  fact;  it  is 
indispensable  to  recollect  that,  whereas  the  carbonate  of  lime 
of  the  effete  Globigerine  and  other  foraminiferous  shells  is  to 
a  certain  extent  redissolyed  in  the  water  charged  with  an 
excess  of  carbonic  acid,  and  the  amount  thus  abstracted  is  too 
insignificant  to  produce  anj  material  diminution  in  the  mass 
of  the  calcareous  deposit,  nearly  the  whole  of  the  organic,  and 
probably  a  not  inconsiderable  proportion  of  the  inorganic 
silica  which  has  been  found  present  m  some  specimens  of  the 
Atlantic  mud,  is  dissolved  under  the  conditions  that  prevail. 
For,  whereas  the  calcareous  matter  is  furnished  partly  from 
the  debris  of  Foraminifera  which  pass  their  existence  only  at 
the  bottom  of  the  ocean,  and  partly  from  such  as  live  at  the 
surface  and  subside  to  the  bottom  only  when  dead,  the  whole 
of  the  stlexsecreting  oraanismsj  vnth  the  solitary  exception  of 
the  spongesj  subside  to  the  bottom  only  after  death.  The  result 
is,  that  the  whole  of  the  organic  silica,  the  moment  it  reaches 
the  bottom^  comes  into  contact  with  the  protoplasmic  layer 
and  is  retamed  by  it.  Hence  the  quantity  present  in  every 
sample  of  mud  obtained  {as  all  our  samples  hitherto  have  been) 
by  a  mere  dip  into  the  superficial  stratum  of  a  few  inches  in 
depthy  does  not  fairly  represent  the  percentage  of  silica  contained 
and  supposed  to  be  equally  distributed  %n  Uie  suhstrataj  but 
only  the  accumulated  amount  of  that  substance  which  has  been 
aetting  accessions  for  an  indefinite  period  from  thesuperincum' 
bent  waters. 

^^  In  the  case  of  the  sponges  that  occur  in  such  numbers  on 
every  square  j^ard  of  the  calcareous  mud,  and  live  more  or 
less  imbedded  in  the  soft  and  luxuriantly  developed  iiidus  of 
their  own  protoplasm,  the  result  described  must  necessarily 
take  place  m  a  still  more  si^al  degree,  since  every  spicule, 
and  every  particle  of  their  sihceous  debris,  is  not  only  iormea 
but  accumulated  within  this  protoplasmic  environment. 
Therefore,  instead  of  there  being  from  25  to  35  per  cent,  of 
silica,  soluble  and  insoluble,  in  the  calcareous  mud,  at  a  depth, 
say,  of  eighteen  or  twenty-four  inches  below  the  surface  there 
is  in  all  probability  not  more  than  is  to  be  met  with  in  an 
average  specimen  of  white  chalk. 

"  K  we  follow  out  to  its  legitimate  issue  a  continuance  of 
such  conditions  as  have  been  here  described,  it  is  obvious 
that  a  period  must  arrive  when  the  protoplasmic  masses 
(which,  owing  io  their  inferior  specifie  gravify,  always  occupy 
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•this  position  in  relation  to  the  calcareous  mud,  upon  which 
thej  maj  be  said  to  float  so  as  to  form  an  intermediate  stratum 
between  them  and  the  superincumbent  water)  will  become, 
if  not  supersaturated  with  silica,  at  all  events  so  highly 
charged  with  it  in  a  now  colloid  state  more  and  more  closely 
approaching  coagulation,  as  eventuallj  to  asphyxiate,  so  to 
speak,  the  very  organisms  which  have  oroduced  them. 

**  If  we  turn  to  the  less  prominent,  because  negative,  con- 
ditions that  prevail  at  the  sea-bed,  we  shall  perceive  that  they 
are  of  a  kind  speciallv  favourable  for  securmg  uniformity  of 
results,  both  as  regaros  the  time  occupied  in  tneir  completion 
and  the  nature  of  the  changes  which  are  effected  by  them. 
Thus  we  know  that  the  abvssal  waters  closely  bordering  on 
the  sea-bed  itself  are,  in  the  majority  of  cases,  in  a  state  so 
nearly  approaching  perfect  quiescence,  that  no  current  of 
sufficient  energy  exists  to  divert  firom  their  downward  course 
particles  of  matter  so  light  and  feathery  as  to  have  taken 
probably  many  weeks,  if  not  months,  to  sink  down  from  the 
surface  of  the  sea  to  their  final  resting-place  at  the  bottom. 
On  the  other  hand,  there  is  nothing  as  yet  known  that  could 
lead  to  the  inference  that  the  periods  required  for  the  depo- 
sition and  consolidation  of  each  succeeding  stratum  of  chalk, 
and  its  accompanying  stratum  of  flints,  bear  any  proportion  to 
those  gradual  and  more  rarely  recurring  secular  changes  in 
the  direction  of  the  great  oceanic  currents  which  (to  repeat 
Sir  Charles  Lyell's  words)  favour  at  one  time  in  the  same 
area  a  supply  of  calcareous,  and  at  another  of  siliceous  matter ; 
whilst,  as  a  natural  consequence,  the  prevailing  uniformity  of 
the  physical  conditions  must  inevitably  engender  «  corre- 
sponaing  uniformity  and  simultaneousness  in  the  development, 
growth,  and  final  death  and  decay  of  the  various  lower  forms 
of  life  ^at  are  under  its  influence.  If  this  be  true,  we  might 
expect  that  over  large  areas  of  the  calcareous  sea-bed  a  very 
preponderating  number  of  the  sponges  would,  almost  simul- 
taneously, sprmg  into  existence  from  the  germs  or  gemmules 
left  by  a  preceding  generation,  and  as  simultaneously  multiply 
and  die,  to  be  succeeded  in  turn  by  another  generation,  and 
80  on.  We  are  thus  furnished  with  an  auxiliary,  thougn  (as 
1  shall  presently  show)  bv  no  means  the  most  important, 
factor  in  determming  the  simultaneous  production  of  the  flint 
nodules  and  sheets  over  extended  horizontal  areas." 

"  The  stratification  of  the  flints  is  due  to  the  fact,  already 
touched  upon  in  a  previous  page,  that  nearly  the  whole  of  the 
silex  derived  from  the  Sponges  on  the  one  hand,  and  the 
continual  subsidence  of  mmute  dead  siliceous  organisms  on 
the  other,  is  retained  in  the  general  protoplasmic  layer,  which 
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I  have  shown  maintains  its  position  on  the  immediate  surface 
of  the  calcareous  deposit,  and  gradually  dissolves  the  silex. 
This  layer,  in  virtue  of  its  inferior  specific  gravity,  rises  with 
every  increase  in  the  thickness  of  the  deposit,  until  at  la^t 
the  supersaturation  of  the  protoplasmic  masses  with  silex  takes 
place,  and  the  first  step  towards  the  consolidation  into  flint 
18  accomplished — ^the  continuity  of  sponge-life,  and  of  the 
various  other  forms  which  tenant  the  calcareous  areas,  being 
secured  through  the  oozy  spaces  which  separate  the  spon^- 
beds,  and  thus  admit  of  both  adult  and  larval  forms  having 
free  access  to  the  overlying  stratum  of  water. 

"  That  the  predisposition  of  silica,  itself  in  reality  a  colloid, 
to  form  colloidal  combinations  with  albuminous  and  other 
materials  was  known  long  before  deep-sea  exploration  was 
dreamt  of,  is  a  well-known  historical  fact ;  it  has  been  allifded 
to  by  most  of  the  writers  who  have  attempted  an  explanation, 
of  the  mode  of  formation  of  the  flints.  But  the  vanons  con* 
ditions  that  present  themselves,  from  the  earliest  elimination 
of  the  silica  from  the  sea-water  to  the  period  when  it  becomes 
finally  consolidated,  have  never,  that  1  am  aware,  been  con- 
secutively followed  out. 

"  But  that  the  colloidal  idtosyncraay  of  silica  performed  a 
much  more  impoi-tant  function  in  the  phenomena  connected 
with  the  flints  than  has  heretofore  been  supposed,  appears  to 
me  to  be  indicated  by  the  evidence  of  tne  almost  perfect 
incorporation  of  the  organic  silica  with  a  colloid  matenaJ,  the 
unique  Amaebtform  nodulation  of  the  flints,  and  its  homogene- 
ousness,  whether  occurring  in  nodules,  in  continuous  sheets 
parallel  •to  the  stratification,  or  as  sluggish  overflows  into 
fissures  in  the  Chalk.  But  for  a  very  highljr  developed 
colloidal  condition  of  the  materials,  these  peculiarities  could 
not,  I  conceive,  have  presented  themselves  so  uniformly 
throughout  the  formation.  From  a  mere  aqueous  solution 
the  deposit  of  silica  would  have  exhibited  totally  difierent 
characters  :  there  would  have  been  a  general  infiltration  into 
the  substance  of  the  chalk,  the  particles  of  which  would  thereby 
have  been  cemented  together,  so  as  to  form  a  siliceous  lime- 
stone ;  the  various  minute  organic  forms  in  which  the  silica 
showed  itself,  though,  no  doubt,  capable  of  solution  to  a 
limited  extent  in  water  charged  more  or  less  highly  with 
carbonic  acid,  and  aided  perhaps  by  the  stupendous  pressure, 
would  have  occasionally  left  more  pronounced  traces  of  their 
original  structure  than  is  observable  in  the  bodv  of  the  flints ; 
probably  all  the  fossils  would  have  been  either  infiltrated  with 
silica,  or  a  substitution  of  that  substance  would  have  taken 
place  even  more  frequently  than  we  find  it ;  there  would  have 


Digiti 


ized  by  Google 


Flints  of  the  Upper  or  White  GkaVc.  197 

been  no  signs  of  the  specific  contractility  pertaining  to 
colloidal  silicic  acid ;  the  resulting  siliceous  mineral,  instead 
of  appearing,  when  not  rendered  cherty  by  insoluble  matter, 
as  ^a  colloidal  glassy  hyalite^  would  have  presented  itself 
either  as  compact  quartz,  or  possibly  as  an  alkaline  silicate  ; 
and,  lastly,  there  would  have  been  wanting  the  evidence  of 
the  greater  portion  of  the  siliceous  material  having  been,  as  it 
were,  continuously  waylaid  and  absorbed,  as  it  descended 
from  the  surface  of  the  ocean,  into  the  colloidal  protoplasmic 
mass  resting  upon  the  immediate  upper  surface  of  the  calca- 
reous deposit. 

"  In  conclusion,  I  beff  to  express  a  hope  that,  although  the 
length  already  attained  by  the  present  communication  has 
debarred  me  from  bringing  forward  a  number  of  important 
facts  and  observations  wnich  would  have  materially  strength- 
ened my  arguments,  considering  the  complex  nature  of  the 
inquiry  and  the  special  diflSculties  belonging  to  it,  the  follow- 
ing conclusions  have,  on  the  whole,  been  fairly  sustained : — 
1.  That  the  silica  of  the  flints  is  derived  mainly  from  the 
sponge-beds  and  sponge-fields  which  exist  in  immense  pro- 
fusion over  the  areas  occupied  by  the  Globigerine  or  calcareous 
*ooze/  2.  That  the  deep-sea  sponges,  with  their  environ- 
ment of  protoplasmic  matter,  constitute  by  far  the  most 
important  and  essential  factors  in  the  production  and  stratifi- 
cation of  the  flints.  3.  That,  whereas  neai-ly  the  whole  of 
the  carbonate  of  lime,  derived  partly  from  Foraminifera  and 
other  organisms  that  have  lived  and  died  at  the  bottom,  and 
partly  from  such  as  have  subsided  to  the  bottom  only  after 
death,  goes  to  build  up  the  calcareous  stratum,  nearly  the 
whole  of  the  silica,  whetner  derived  from  the  deep-sea  sponges 
or  from  surface  Protozoa,  goes  to  form  the  flints.  4.  That 
the  sponges  are  the  only  really  important  contributors  to  the 
flint-formation  that  live  and  die  at  the  sea-bed.  5.  That  the 
flints  are  just  as  much  an  organic  product  as  the  Chalk  itself. 
6,  That  the  stratification  of  the  flint  is  the  immediate  result 
of  all  sessile  Protozoan  life  being  confined  to  the  superficial 
layer  of  the  muddy  deposits.  7.  That  the  substance  which 
received  the  name  of  ^Bathybius^  and  was  declared  to  be  an 
independent  living  Moneron,  is,  in  reality,  sponge-protoplasm. 
8.  That  no  valid  lithological  distinction  exists  between  the 
Chalk  and  the  calcareous  mud  of  the  Atlantic ;  and  pro  tanto^ 
therefore,  the  calcareous  mud  may  be,  and  in  all  probability 
is,  *  a  continuation  of  the  Chalk  formation.' " 

The  history  of  Bathybius  is  too  well  known  to  the  scientific 
world  to  need  resuscitation  in  this  place.  SuflSce  it,  therefore,  to 
say  that  Sir  Wy  ville  Thomson  and  Dr.  Carpenter  found  what 
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they  conceiyed  to  be  vast  masses  of  it  in  dredging  in  the 
North  Atlantic,  at  the  same  time  that  thej  discovered  vast 
numbers  of  vitreous  sponges  whose  root-fibres  and  spicules 
were  densely  mixed  up  with  it  "  like  hairs  in  mortar."  The 
deep-sea  explorations  on  board  the  ^Challenger'  confirmed 
the  existence  over  other  areas  of  the  ocean  besides  the  North 
Atlantic,  where  they  had  first  been  found,  of  like  vast  accu- 
mulations of  sponges.  On  this  all  but  conclusive  evidence  I 
ventured  to  assume  that  Bathyhius^  though  not  an  independent 
living  thing,  was  not  altogether  a  myth,  but  veritable  sponge- 
protoplasm,  I  refer  to  the  circumstance  now  solely  in 
explanation  of  my  having  appended  to  this  paper  a  figure 
(PI.  XI.  fig.  5)  of  the  so-called  Bathybiua  (copied  from 
HiLckel's  figure,  a  representation  of  which  is  to  be  found  in 
Sir  W.  Thomson's  *  Depths  of  the  Sea,'  p.  412),  with  a  view 
to  show  what  I  mean  by  an  anKsbifbrm  outline.  It  must  be 
recollected,  however,  that,  owing  to  the  nature  of  the  conditions 
to  which  a  little  viscid  mass  of  the  kind  has  unavoidably  to 
be  subjected  when  examined  in  the  microscope,  an  undue 
amount  of  flattening-out  must  take  place.  It  nad  evidently 
taken  place  in  the  specimen  from  which  Haeckel's  drawing 
was  taken.  Hence,  as  a  perfectly  typical  specimen  of  an 
Amoeborlike  form,  it  might  certainly  be  surpassed.  But  it 
has  this  extraordinaiy  merit — that  it  is  not  a  figure  of  Amo^y 
but.  according  to  my  interpretation,  of  sponge-protoplasm  itsdf 
which,  for  the  purposes  of  the  present  inquiry,  is  infinitely 
more  to  the  purpose  than  the  best  figure  of  an  Amceba  could 
possibly  have  been.  At  all  events  any  one  looking  at  it  who 
IS  also  familiar  with  the  appearances  exhibited  by  Amwba 
will,  at  a  glance,  reco^ize  the  identity  in  character,  and  have 
no  difficulty  in  perceiving  that,  but  for  the  abnormal  flattening- 
out  of  the  mass  by  compression  just  referred  to,  no  more 
conclusive  testimony  could  have  been  furnished  of  the  tendency 
of  an  organic  colloid,  and  notably  of  the  material  itself  which 
is  so  largely  concerned,  according  to  my  hypothesis,  in  the 
production  and  determination  of  tne  unique  but  nevertheless 
undefinable  type  of  irre^ar  form  of  the  flint  nodules,  to 
assume  the  forms  in  Question. 

I  would  add  that  I  have  never  said  or  written,  because  I 
have  never  so  believed,  that  the  living  sponge-protoplasm  has 
any  thin^  to  do  with  the  flint-formation.  It  stands  in  the 
same  direct  relation  to  the  living  parent  sponges  as  the  pro- 
toplasmic investment  of  a  group  of  Botryllid®,  adherent  to  a 
mass  of  rock,  does  to  these  organisms:  or  the  gelatinous 
thallus,  often  of  great  comparative  bulk,  which  surrounds 
some  of  the  freshwater  protophytes.    It  is  only  after  the 
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death  of  the  sponge  that  the  spicules,  ahreadj  resting  \fithin 
the  protoplasmic  mass,  combine  with  it  and  pass  through  the 
phase  which  has  already  been  described  bj  me  in  a  previous 
portion  of  this  paper,  and  was  pointed  out  at  p.  72  of  my 
former  paper  in  the  extract  which  will  be  found  ant^y  p.  192. 
It  only  remains  for  me  to  mention  that  the  "  Coccoliths  "  which 
form  so  prominent  a  feature  in  Hackel's  figure  have,  in  reality, 
no  connexion  whatever  with  the  protoplasmic  mass  in  which 
they  rest.  This  I  maintained  in  a  paper  on  the  nature  of  the 
so-called  "Ba^AvJiW"  (Ann.  &  Mag.  Nat.  Hist..  Nov.  1875, 
p.  325).  No  doubt  Coccoliths,  subsiding  in  the  shape  of 
disjecta  membra  of  the  parent  Coccospheres  from  the  surface- 
waters  of  the  ocean  whidi  they  inhabit,  are  constantly 
showered  down  in  certain  regions  upon  the  sponge-fields  on 
the  sea-bed  below.  And  when  this  is  the  case  they  no  doubt 
ultimately  undergo  silicification  by  replacement,  just  as  the 
Foraminifera  do.  But  in  all  probaoility  their  extremely 
minute  size  and  delicate  structure,  when  so  silicified,  alone 

Jrevent  us  from  detecting  their  spectral  pseudomorphs  in  the 
ints,  except  when  silicified  outside,  or,  I  should  rather  say, 
not  imbedded  directly  within  the  substance,  but  within  a 
cavity  of  the  siliceous  jelly*  It  is  in  this  wise  that  they 
remain  perfect  in  the  flint-cavities  along  with  the  also  free 
Foraminifera  and  other  included  objects. 

Having  stated,  in  a  former  part  of  these  observations 
(p.  193),  that  the  strict  limitation  of  all  sessile  animal  life 
present  at  the  sea-bed  to  the  immediate  surface-layer  of  the 
muddy  deposit,  which  is  an  invariable  characteristic  of  the 
calcareous  and  probaUy  all  abyssal  areas  where  living  Protozoa 
are  to  be  found,  supplies  the  key  to  the  whole  of  tne  unique 
phenomena  observaole  in  the  flint  formation,  I  will  now 
endeavour  to  furnish  an  ideal  picture  of  the  condition  under 
which  the  periodical  formation  of  the  strata  of  flint  takes 
place.  The  Potstones  of  the  Norwich  Chalk  appear  to  me  to 
nimish  a  supplementary  clue  to  the  solution  of  this  problem  in 
spite  of  the  still  undetermined  question  whether  they  are  the 
fossil  remains  of  some  Titanic  sponge,  like  the  Ventriculites. 
Fortunately  it  is  suflScient  to  know  that  they  were  gigantic  vitre- 
ous sponges,  and  must  have  grown  one  aiter  another,  each  out 
of  the  inverted  bosom  of  its  immediate  predecessor  and  parent. 
In  this  manner,  and  in  this  manner  only,  does  it  seem  possible 
to  explain  their  forming  columnar  assemblages,  the  height  of 
each  column,  as  seen  in  such  faces  of  the  chalk  as  are  exposed 
to  view,  approaching  30  feet,  each  individual  in  each  columnar 
-series  being  about  3  feet  in  height.  Hence  they  traverse 
several  successive  strata  of  chalk,  passing  directly  through  the 
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interstratified  flint-layers,  and  showing  neither  symptoms  of 
exhaustion  nor  diminution  of  size  at  any  part  of  their  upward 
range. 

The  inference  I  would  draw  from  these  facts  is  that, 
whereas  the  living  portion  of  each  individual  sponge  was 
restricted  to  one  plane,  and  that  plane  was  determined  by, 
and  therefore  followed,  each  rise  in  the  level  of  the  surrounding 
deposit,  the  growth  being  due  to  simple  repetitive  divisions  (rf 
parts,  and  not  to  a  process  of  reproduction,  until  the  maximum 
height  and  perhaps  maximum  age  attainable  by  each  indivi- 
dual had  been  arrived  at,  the  death  of  the  parent  Titan  was 
synchronous  with  and  perhaps  dependent  on  the  intervention 
of  a  true  reproductive  process,  wnereby  a  successor  was  pro- 
duced, who  was  destined  to  pass  through  a  similar  cycle  of 
existence.  We  may  assume  also  that  the  enormous  size  of 
each  individual,  as  compared  with  the  other  sponges  and 
forms  of  animal  life  that  passed  their  lives  on  the  same  sea- 
bed, would  enable  it  to  rear  its  head  high  enough  above  the 
general  level,  when  occasion  demanded,  to  enable  it  to  con- 
tinue its  existence  uninterruptedly  while  the  organisms  around 
were  perishing. 

The  stratification  of  the  flints  in  layers  of  nodules  and 
tabular  masses  may,  I  conceive,  be  similarly  accounted  for. 
Starting  with  the  facts  that  the  calcareous  areas  of  the  ocean 
(wliich  are  the  representatives  of  those  in  which  the  ancient 
chalk  was  deposited)  consist  of  vast  expanses  of  this  deposit, 
interrupted  only  by  sponge-fields  and  sponge-beds  (the  one 
living  and  flourishing  in  the  intervals  from  which  it  had 
either  gradually  expelled  or  yielded  up  its  ground  to  the 
other),  what  must  have  occurred,  and  be  still  occurring,  over 
the  calcareous  sea-bed  ?  As  the  sponges  encroached  (in  virtue 
of  their  undoubtedly  more  rapid  growth*)  on  the  domains 
of  the  Foraminifera,  the  latter  would,  here  and  there,  be 
overwhelmed  by  the  protoplasmic  masses  and  simply  asphyx- 
iated.   The  sponges  would,  in  turn,  encroach  on  each  other, 

•  Prof.  Martin  Duncan  says,  with  reference  to  the  slow  rate  at  which 
deep-sea  deposits  are  formed : — "  With  reference  to  the  great  thickness 
of  aeep-sea  deposits,  I  have  satisfied  myself,  from  late  researches,  that 
the  rate  of  deposition  is  exceedingly  slow.  Thus  an  electric  cable  was 
laid  down  in  tne  Olobigenna-ooze  region;  and  six  years  after  a  consider- 
able coral-growth  had  taken  place  on  it.  Some  of  the  liviug  calices  were 
dose  above  the  cables ;  and  therefore  the  deposit  had  beenintiuiteeimal  in 
that  time.  Again,  there  are  slow-growing  Echinoderms,  Corals,  and  Spon- 
gida  in  place  in  many  chalk  series ;  and  it  is  evident  that  the  foramini- 
feral  and  sedimentary  deposit  was  infinitely  slower  than  their  growth  " 
(Anniversary  Address  GeoL  Soc  London,  1877,  by  Prof.  Martin  Duncan. 
M.B.,  F,R.b\,  p.  44). 
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and  eventually  crush  out  and  destroy  some  of  their  own 
kind — ^their  siliceous  remains,  no  longer  restrained  by  vital 
forces,  thenceforward  becoming  subject  to  material  forces, 
and,  as  suggested  in  a  previous  portion  of  this  paper,  entering 
into  colloidal  combination  with  the  protoplasm  by  which 
they  were  surrounded.  Meanwhile  Foraminiferal  life  would 
continue  to  multiply  in  all  the  vacant  spaces.  Small  patches 
and  masses  of  the  ooze  would  be  enveloped  by  masses  of 
protoplasm;  living  organisms  of  various  kinds  would  be 
similarly  entrapped  and  entombed  by  the  closing  around  and 
over  them  of  the  protoplasmic  masses;  and  meanwhile  a 
never-ceasing  rain  of  minute  calcareous*  and  siliceous-shelled 
organisms  from  the  surface  of  the  ocean  would  fall  down 
upon  the  sea-bed,  the  protoplasmic  and  colloidal  aggregations 
receiving  their  share,  and  allowing  these  foreign  bodies  to 
sink  into  their  substance  and  become  the  bases  of  the  future 
pseudomorphs  of  the  flint. 

But  whilst  the  Foraminifera,  as  they  died  off,  would  leave 
their  remains  on  the  spots  where  they  died,  and  thus  assist  in- 
finitesimally,  but  continuously,  in  building  up  the  cretaceous 
deposit,  each  new  brood  being  bom,  living,  and  dying  on  the 
surface  of  the  sea-bed,  and  the  races  being  kept  up  bv  those 
occupying  the  vacant  spaces,  the  sponges  as  they  died  off 
would  not  leave  their  remains  on  the  sea-bed  itself,  but  those 
remains  would  be  one  after  the  other  absorbed  by  and  form 
part  of  the  colloidal  masses  of  protoplasm  and  silica  clinging 
together,  and  floating,  as  it  were,  on  the  immediate  surface 
of  the  sea-bed.  Tlus  tendency  of  the  colloidal  masses  of 
silica  '•  to  adhere,  aggregate,  and  contract,"  their  viscidity, 
immiscibility  with  the  water,  and  the  extreme  difficulty  with 
which  they  could  be  made  to  sink  at  all  into  the  substance 
of  the  ooze,  would  enable  them  continuously  to  maintain  a 
position  immediately  resting  upon  the  subjacent  deposit ;  and 
in  this  wise  they  would  accumulate,  and,  oy  perpetual  acces- 
sions of  siliceous  remains  from  without,  gradiially  become 
saturated  with  silica. 

But  even  yet  certain  conditions  would  have  to  be  fulfiUed 
before  any  thing  like  simultaneous  molecular  or  chemical 
action  could  take  place  over  vast  areas  so  as  to  produce  the 
stratification  of  the  resultant  siliceous  masses. 

Owing  to  the  perfect  stillness  prevailing  at  the  sea-bed,  the 
total  ab^nce  of  currents,  the  nearly  constant  nniformi^  of 
temperature,  and  the  perfect  uniformity  and  constancy  of  all 
the  other  conditions  prevailing  there,  together  with  the  im- 
mense periods  concerned  in  the  deposition  of  the  strata,  there 
is  every  probability  that  the  growth  of  the  entire  series  of 
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spongefi  oocnpying  the  area  in  which  they  flourish  in  the 
highest  degree^  owing  to  the  nniformity  of  all  the  above  con- 
ditions^ would  proceed  pari  passu.  It  would  follow,  there- 
fore^  as  a  natural  consequence^  that  the  time  requisite  for  the 
growth  and  arrival  at  maturity  of  the  whole  series  would,  in 
£ke  manner,  become  uniform.  The  uniformity,  moreover,  of 
the  supply  of  food,  inseparable  from  the  nature  of  the  case — 
nay,  the  physical  necessity  that  in  a  vast  fluid  medium  like 
the  ocean  d^flbsion  would  take  place  with  unerring  unifor- 
mity of  all  the  inorganic  and  oi^nic  substances  on  which 
nutrition  depends — ^would  assist,  if  not  actually  enforce,  a  rate 
of  growth  uniform  in  the  groups  distributed  over  the  same 
areas.  And  thus  the  various  groups  would  necessarily  arrive 
simultaneously  at  that  stage  of  their  being  when  their  asphyx- 
iation by  the  supercharging  of  their  protoplaamic  masses  with 
silica  would  end  their  career. 

If  we  reflect,  moreover,  that  we  are  dealing  with  conditions 
that  must  have  been  equally  real  and  effective  ever  since  the 
period  when  the  earliest  flint-producing  deposits  began  to  be 
formed  at  all,  we  can  hardly  doubt  that  the  law  which  governs 
the  growth  of  the  sponges  at  the  bottom  of  the  deep  sea 
must  have  caused  them  to  complete  their  first  cycle  in  the 
history  of  the  flint-bearing  chalk  within  a  certain  cosmic 
period,  and  that,  owing  to  the  uniformity  of  the  conditions 
which  have  ever  since  prevailed^  there  must  have  been  an 
approximate  uniformity  in  the  completion  of  each  cycle  since 
that  period. 

As  the  result  of  these  operations,  extensive  areas  of  the  cal- 
careous sea-bed  would,  after  a  certain  period,  be  simultaneously 
covered  with  protoplasm  supersaturated  with  silica  in  its 
gelatinous  condition,  and  a  constant  coalescence  and  tearing 
asunder  of  portions  of  the  masses  would  take  place,  owing 
partly  to  their  inherent  contractility  and  diminution  in  volume 
through  the  expulsion  of  their  combined  water.  Judging 
from  what  is  known  of  the  time  necessary  to  bring  about  the 
change  in  silica  from  the  gelatinous  to  the  nearly  perfectly 
anhydrous  state,  when  it  may  be  said  to  become  fiiudly  conso- 
lidated into  a  hard,  stony  mass,  it  is  not  improbable  that  the 
process  would  not  be  a  very  protracted  one,  even  when  con- 
ducted on  the  vast  scale  referred  to — a  fact,  if  it  be  one,  which 
would  materially  decrease  the  possibility  of  the  extinction  of 
the  minute  forms  of  life  that  build  up  the  calcareous  deposits. 
They  would  perpetuate  their  species  in  the  intervals  unoccu- 
pied by  the  nascent  flint-masses,  and  gradually  entomb  them. 
On  the  other  hand,  the  sponges  would  perpetuate  their  species 
by  gemmules  distributed  over  the  general  surface  of  the  sea- 
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bed,  which  would  settle  and  develop  wherever  there  were 
vacant  areas  and  favourable  conditions.  In  those  tracts 
where  the  sponge-fields  were  altogether  predominant,  the 
dense  colloidal  areas,  viscid  and  coherent  enough  to  pre- 
vent their  flowing  out  laterally,  would  become  consolidated 
into  tabular  sheets,  more  or  less  unbroken,  inasmuch  as  their 
contractility  would  exert  itself  chiefly  in  decreasing  their 
thickness,  as  the  expulsion  of  the  combined  water  would  go 
on  uninterruptedly  over  their  entire  surfaces.  On  the  other 
hand,  in  those  tracts  in  which  Sponge  and  Foraminiferal 
life  had  been  split  up  into  small  contiguous  patches,  or  the 
sponges  occupied  only  sparsely  scattered  plots,  the  nodular 
flints  would  form,  and  be  correspondingly  distributed  through 
the  calcareous  bed.  It  is  here  that  the  powerful  contractile 
power  resident  in  the  colloidal  masses  would  exert  itself  most 
freely  on  all  sides,  every  little  irr^ularity  of  surface  caused 
by  living  or  dead  animal  structures  &c.  tending  still  further 
to  break  up  the  masses,  which,  during  their  tearing  asunder, 
would  assume  the  amcebiform  outlines  which  have  been  so  often 
referred  to  by  me  as  specially  characteristic  of  animal  proto- 
plasm or  albumen,  and  which  may,  to  a  certain  extent,  be  seen 
when  fresh  albumen  is  mixed  with  cold  water  and  gently 
shaken  up,  and  then  allowed  to  settle.  That  protoplasm — the 
protoplasm  of  the  deep-sea  sponges — does  veritably  assume 
these  forms  is  an  indisputable  fact,  attested  by  Hackel  and 
Sir  Wyville  Thomson.  I  had  myself  once  seen  this  material 
ofi^the  south-east  coast  of  Greenland,  in  a  sounding  taken  at  a 
depth  of  nearly  a  couple  of  thousand  fathoms,  in  wUch  I  found 
the  minute  sponge  which  Mr.  Perceval  Wright  named  after 
me.  But  I  had  not  any  idea  at  the  time,  or  until  many 
years  afterwards,  what  the  extraordinary  glairy  substance 
pervading  the  mud  really  was ;  and  consequently  I  threw 
away  the  only  chance  I  have  had  of  seeing  it  in  its  perfectly 
recent  stage. 

It  is  a  remarkable  circumstance  that,  throughout  the  long 
cruise  of  the  ^  Challenger,'  nothing  whatever  should  have  been 
discovered  which  might  throw  some  light  on  the  formation  of 
the  flints  at  the  sea-bottom.  Constant  mention  has  been 
made  of  the  immense  abundance,  in  certain  regions,  of 
sponges  j  but  I  am  not  aware  that  any  dead  shell  of  a  mol- 
lusk  or  echinoderm  was  found  in  the  dredgings,  the  interior  of 
which  was  filled  up  with  colloid  silica,  or  silica  in  an  already 
consolidated  state.  One  would  have  thought  that,  amongst 
the  almost  countless  number  of  shells  landed  on  the  deck  of 
the  ship,  whether  from  calcareous  or  siliceous  bottoms,  some 
trace  of  incipient  fosbilization  or  flint-formation  must  have 
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turned  up.  But,  on  carefully  considering  the  matter^  it  be- 
comes obvious  that  the  chances  are  a  million  to  one,  comparing 
human  with  cosmical  periods,  against  the  '  Challenger'  dredge 
coming  across  any  portion  of  the  ocean  in  which  that  special 
stage  in  the  flint-formation  had  been  reached,  when  the  con- 
solidation of  the  pectous  silica  was  just  commencing,  or  just 
being  completed.  In  all  such  operations  of  nature,  we  are 
too  apt  to  forget  that,  whilst  time  and  money  are  said  to  be 
almost  convertible  terms  in  human  afiairs,  both  time  and 
money  are  unknown  at  the  bottom  of  the  sea,  except  when 
man  has  been  either  foolish  or  unfortunate  enough  to  leave 
there  all  that  remains  to  him  of  these  good  things. 


EXPLANATION  OF  PLATE  XI. 

f^ures  1  to  4  are  diagrammatic  represeiitations  of  nodular  masses  of 
black  flint  from  the  Upper  or  White  Chalk  (as  seen  in  section),  and  are 
intended  to  illustrate  the  mode  of  formation  of  the  flint,  its  outer  in- 
vesting layer  of  chert,  and  other  points  referred  to  below. 

Ftff,  1  represents  the  section  of  a  spherical  nodule  of  solid  black  flint 
enveloped  in  its  white  or  f^revish-coloured  outer  laver  of  chert 

Ih'ff,  2  represents  the  section  of  a  similar  spherical  nodule,  m  which  the 
central  portion  of  a  mass  of  calcareous  and  nossiblj  some  sili- 
ceous d^ris  had  been  surrounded  by  the  colloidal  mass  of  pro- 
toplasm and  silica,  the  contraction  of  which  upon  itself  nad 
been  so  great  as  to  compress  into  a  closely  compacted  mass  the 
contained  materials,  these  having  been  converted  into  chert  by 
the  incomplete  replacement  of  their  carbonate  of  lime  by  silica. 

jFI^.  3.  A  dmilar  section  to  the  last,  in  which,  however,  the  mcluded 
material  was  insufficient  to  occupy  the  whole  cavity,  the  vacant 
portions  having  in  aU  probability  been  occupied  originally  by 
water. 

jFI^.  4.  A  fiimilar  section  to  no.  2,  having  in  the  middle  of  its  central 
cherty  mass  a  drusy  canity  lined  with  crystals  of  pure  quarti. 

Fig.  6  is  a  facsimile  of  the  figure  given  by  Sir  Wyville  Thomson  (at 
p.  412  of  his  <  Depths  of  the  Sea  *)  of  '^Bathyhius;'  as  taken  from 
Prot  Hackel's  original  drawing  of  a  specimen  examined  hj 
him  under  the  microscope,  in  a  supposed  living  condition.  This 
figure  is  introduced  here,  not  because  I  have  ever  believed  in 
the  existence  of  Batht/bius  as  an  independent  structure,  but 
because  I  regard  the  substance  to  which  that  name  was  given 
as  simple  sponge-protoplasm,  in  order  to  show  that  even  in  the 
dead  state  of  this  substance  it  is  capable  of  exhibiting  ama^ 
form  outlines  when  subjected  to  gentle  pressure. 
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BIBLIOGRAPHICAL  NOTICE. 
A  Monograph  of  the  Silurian  Fossils  of  the  Oirvan  District  in  Ayr^ 
shire.  By  H.  A.  Nicholson,  M.D.  &c.,  and  R.  Etheridob,  Jun., 
Esq.,  F.G.8.,  &c.  Fasciculus  III,  8vo.  London  and  Edinburgh : 
Blackwood  &  Son,  1880. 
This  part  completes  the  first  volume  of  a  firsir-rate  palseontological 
work,  the  result  of  enthusiastic  labour  on  the  part  of  the  authors, 
who  are  fully  conversant  with  their  subject.  Supplemental  matter 
(derived  mamly  from  new  coDections  made  in  Ayrshire,  and  partly 
from  further  knowledge  acquired  in  the  progress  of  the  work)  forms 
a  large  pcui:  of  this  Fasciculus,  namely  the  chapters  on  some  of  the 
fossil  Protozoa,  Coelenterata  (tabulate  corals),  and  Crustacea,  from 
GKrvan.  Some  Annelidan  remains,  and  several  so-called  "  Worm- 
tracks,"  or  trails  and  marks  due  to  Crustaceans,  MoUusks,  and  other 
animals  besides  Worms  (as  the  authors  now  recognize  them),  are 
treated  of ;  and  various  Echinoderms  ( Asteroidea  and  Crinoidea)  are 
carefully  described.  These  fossils  are  well  illustrated  in  nine  plates. 
The  printing,  paper^  and  plates  are  good.  A  careful  index  for  the 
volume  is  appended ;  and  altogether  the  authors  may  well  be  proud 
of  their  elegant  and  useful  volume. 


MISCELLANEOUS. 
On  the  Existence  of  a  Reptile  of  the  Ophidian  Type  in  the  Beds  with 

Ostrea  columba,  of  the  Charente.  By  M.  H.  E.  Sauvagb. 
Thb  Ophidian  type,  the  maximum  development  of  which  is  at  the 
present  epoch,  seemed  to  make  its  first  appearance  at  the  base  of 
the  Tertiary,  in  the  genera  Palceophis  and  Paleryx,  discovered  by 
Owen  in  the  London  Clay.  Fossil  snakes,  however,  were  known 
only  by  a  few  rare  species  found  at  Sheppey,  in  the  phosphorites  of 
Quercy,  and  in  the  Miocene  of  Sansan.  Gervais  had  figured  (but 
without  giving  it  a  name)  the  vertebra  of  an  Ophidian  derived  from 
the  sandstones  which,  at  the  island  of  Aix,  are  above  the  Creta- 
ceous lignitiferous  clays.  M.  Tr^maux  de  Eochebrune,  has  since 
collected  vertebrse  which  enable  us  to  assert  the  presence  of  the 
serpent  type  as  long  ago  as  the  Cenomanian  epoch,  in  the  Caren- 
tonian  stage,  the  sands  with  Ostrea  columba  of  the  forest  of  Bas- 
seau  in  the  Charente. 

These  vertebrae,  which  belong  to  the  middle  region  of  the  body, 
are  0*013  metre  high  and  0*014  metre  long,  and  indicate  an 
animal  of  about  3  metres.  The  length  is  equal  to  the  breadth  at 
the  level  of  the  costal  apophysb  ;  so  that  the  vertebra  is  strong  and 
thickset.  The  articular  condyle  is  supported  by  a  very  short  neck ; 
the  articular  cavity  is  circular,  such  as  we  find  in  the  Boedonians. 
The  neural  canal  is  narrow,  as  in  the  Crotalians ;  and  its  section  is 
triangular.  The  anterior  face  is  broad,  the  diapophysis  and  zygo- 
sphene  projecting  but  little.  As  in  the  Typhlopians,  the  parapo- 
physis  is  reduced  to  a  feeble  tubercle,  which  joins  with  the  diapo- 
physis by  a  prominent  line ;  the  zygapophysis  is  inclined  downwards, 
backwards,  and  inwards.  The  Boas  and  Pythons  have  the  tubercle 
for  the  insertion  of  the  rib  placed  very  near  the  anterior  margin  of 
Ann.  A  Mag.  N.  Hist  3e  •  6,  Vol,  vii.  15 
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the  centrum ;  this  is  also  the  ease  with  the  Cretaceous  serpent. 
When  we  examine  the  vertebrae  from  above,  the  costal  tubercle 
appears  immediately  outride  of  and  a  little  behind  the  diapophysis, 
reminding  us  of  what  is  seen  in  Acrockordus,  The  process  of  the 
neiLral  spine  is  united  to  the  diapophysis  by  a  slightly  excavatied 
line.  The  neurapophysis  is  robust,  and  the  neural  spine  broad, 
tolerably  high,  and  flattened  at  its  upper  margin,  which  must  have 
given  attachment  to  a  powerful  ligament ;  this  neural  spine  occupies 
the  greater  part  of  the  length  of  the  centrum,  as  in  the  Crotalians. 
The  inferior  surface  of  the  centrum  is  flattened,  which  recalls  the 
vertebra  of  the  AmphisbaBuians  ;  we  may  also  recognize  the  absence 
of  any  hypapophysial  tubercle,  as  in  the  Tjrphlopians,  which,  as  is 
well  known,  form  the  passage  from  the  Ophidians  to  the  Saurians. 

The  Cretaceous  serpent,  at  present  the  most  ancient  known 
Ophidian,  presents  such  manifold  analogies  that  it  is  not  possible 
to  refer  it  to  one  rather  than  another  of  the  great  divisions  accepted 
for  existing  snakes  ;  it  indicates  the  existence  as  early  as  the 
Cenomanian  epoch  of  a  peculiar  genus,  which  we  propose  to  name 
Simoliophis,  giving  the  species  the  denomination  S,  Bochebruni,  from 
the  name  of  the  zealous  naturalist  to  whom  the  discovery  of  this 
interesting  type  is  due. — Comptes  Rendus,  Oct.  18,  1880,  p.  671. 

On  some  Arctic  Hohthurida. 
By  MM.  D.  C.  Dakielssen  and  J.  Xoben. 

Among  the  Holothurida  obtained  by  the  Norw^an  arctic  expe- 
dition of  1878,  the  authors  notice  some  new  forms,  and  indicate* 
certain  points  in  the  synonymy  of  previously  described  species.  One 
of  the  former  is  described  as  the  type  of  a  new  genus  under  the 
name  of  Kolga  hyalina^  the  generic  name  being  derived  from  that  of 
one  of  the  daughters  of  the  goddess  of  the  sea  in  the  old  northern 
mythology.  The  genus  belongs  to  Thai's  family  ElpididaB,  and  is 
characterized  as  follows : — 

Genus  Eolga,  g«  n. 

Body  bilateral.  A  buccal  disk,  furnished  with  ten  tentacles, 
turned  towards  the  ventral  surface.  Anal  aperture  on  the  doreal 
surface  (near  the  posterior  extremity).  On  the  anterior  part  of  the 
back  a  projecting  collar,  furnished  with  papillae.  Just  m  front  of 
this  (and  usually  concealed  by  it)  are  two  apertures,  one  for  the 
generative  organs,  the  other  for  the  stone-canal.  Feet  on  both 
sides  of  the  body  and  around  its  posterior  extremity.  Sexes  sepa- 
rate.   No  intestinal  appendages  (lungs). 

Kolga  hyalina,  sp.  n. 

Body  60  millims.  long,  15-20  high,  and  12-15  broad.  Back  very 
convex ;  on  the  collar  six  transversely  arranged  papillae,  of  which 
the  two  middlemost  are  the  longest.  Sixteen  long,  thick,  almost 
retiradile  feet,  ^Ye  on  each  side  and  six  around  the  posterior  end. 
Skin  of  the  body  diaphanous.  Tentacles  five-lobed,  each  lobe 
trifid. 

ITah.  Station  295,  71°  59'  N.  lat.,  IP  40'  E.  long.,  at  a  depth  of 
1110  fathoms,  temperature  - 1°-3  C.,in  ^ifocuZtna^wze;  Station 303, 
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76^  12'  N.  lat.,  3°  2  E.  long.,  at  a  depth  of  1200  fathoms,  tempe- 
rature — 1°-6  C.,  in  brown  mud.  Feeds  chiefly  upon  Diatoms  and 
Eoraminifera,  swallowing  the  fine  mud  in  which  these  creatures 
live  in  extraordinary  abundance.  The  skin  is  transparent  with  a 
whitish  tinge,  so  that  in  places  where  it  is  compressed  it  appears 
quite  white.  The  five-lobed  leaf  of  the  tentacles,  especially  the  part 
fringed  with  spicules,  is  deep  orange-yellow.  Buccal  disk  orange- 
yellow,  with  a  darker,  nearly  brown  ring  round  the  mouth. 

Myriotrochus  EinJcii,  Steenstrup*. 

This  species  has  been  described  under  the  same  name  by  Liitkenf, 
StimpsonJ,  Selenka§,  and  8emper||;  but  Theers  Myriotrochus 
Binkii,  from  Nova  Zembla^f,  is  regarded  by  MM.  Keren  and 
Danielssen  as  identical  with  Chirodota  brevis,  Huxley  ♦♦,  of  which 
Oligotrochus  vitreus,  M.  Sarsft,  is  also  a  synonym. 

ACAITTHOTBOCHTJS,  g.  U. 

Body  cylindrical,  apodal,  rounded  at  the  posterior  extremity. 
Sexes  separate;  no  intestinal  appendages  (organs  of  respiration). 
Skin  furnished  with  two  kinds  of  differently  formed  calcareous 
wheels.  The  one  kind  has  winged  radii,  and  teeth  issuing  from 
the  inner  margin  of  the  periphery  ;  the  other  kind  of  wheel  is  more 
than  twice  as  large,  and  has  also  winged  radii  ;  but  from  the  outer 
margin  of  the  periphery  there  spring  long  teeth  turned  inwards. 
Twelve  digitate  tentacles,  which  can  be  concealed  in  the  body. 

Acanihotrochus  mirahilis^  sp.  n. 

Body  10-12  millims.  long,  cylindrical,  widened  and  rounded  off 
at  the  hinder  extremity.  Mouth  and  anal  aperture  central.  Skin 
transparent,  beset  throughout  with  two  different  kinds  of  wheels. 
Those  of  one  kind  are  stalked,  small,  furnished  usually  with  eleven 
radii,  and  from  the  inner  margin  of  the  periphery  spring  generally 
two  triangular  teeth  between  each  two  radii*  The  larger  wheels 
have  usufdly  8-11  radii ;  and  from  the  outer  margin  of  the  peri- 
phery spring  long  pointed  teeth,  equal  in  number  to  the  radii. 
Twelve  tentacles,  furnished  with  tiiree  divided  digitate  leaves.  Five 
longitudinal  muscles.  Skin  in  the  living  animal  perfectly  trans- 
parent, with  fine  glistening  points,  which  under  the  lens  are  found 
to  be  calcareous  wheels.     The  margins  of  the  tentacles  brownish. 

Hab.  Station  283,  73°  47'  N.  lat.,  14°  21'  E.  long.,  in  767 
fSftthoms,  temperature  —1*^-4  C,  Biloeutina-ooze ;  Station  295  (see 
K<^a  hyalina)  ;  Station  312,  74°  54'  N.  lat.,  14°  53'  E.  long.,  in 
658  fathoms,  temperature  — 1°*2  C,  brown  and  green  mud. 

•  "V^densk.  Meddel.  naturh.  Foren.  Kjob.  1851,  pp.  65-60. 

t  Ibid,  1857,  p.  21. 

X  Synopsis  Marine  Invert,  Arct.  Exp.,  Proc.  Acad.  Nat.  Sd.  PhiL  1863, 
p.  138. 

S  Zeitschr.  I  wiss.  ZooL  xvii.  (1867)  p.  367. 

II  Reisen  im  Archip.  der  Phil.,  Holothuria,  i.  p.  24  (1867). 

il  Appendix  to  Sutnerland's  '  Journal  of  a  Voyage  to  Bc^Qin's  Bay,'  &c.« 
vol.  ii.  p.  221  (1852). 

**  Note  sur  quelques  Holothuxies  des  Mers  de  la  Nouvelle  Zemble 
(Up8al,1877). 

tt  \aden8k.  Selsk.  ForhandL  1865,  p.  200,  and  in  <  Fauna  littoiatis  Nor* 
vegisD,'  Heft  3,  p.  49. 
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Molpadia  borealis^  M.  Bars,  with  which  M,  violacea^  Studer,  is 
probably  identical,  is  referred  by  the  authors  to  their  genus  Tro- 
chostoma^  as  also  Haplodactyla  arctica,  Marenzeller.  Allied  to  these 
is  a  new  genus  with  two  new  species. 

Anktbodebma,  g.  n. 

Body  cylindrical.  Anterior  end  transversely  cut  off.  Buccal 
disk  furnished  with  fifteen  tubular  processes,  alternating  with  fifteen 
oblong  depressions,  in  which  there  are  fifteen  papiUiform  tentacles. 
The  posterior  extremity  produced  into  a  tail-lie  process.  Oloacal 
aperture  surrounded  by  five  papillae.  Skin  furnished  with  perfo- 
rated papillse,  together  with  singular  calcareous  bodies  consisting  of 
five  to  six  spatulate  calcareous  rods  arranged  in  a  stellate  form,  from 
the  centre  of  which  rises  a  calcareous  anchor.  No  feet.  Two 
intestinal  appendages. 

Anhyroderma  Jeffreysii^  sp.  n. 

Body  elongated,  cylindrical.  Caudiform  process  long.  Tenta- 
cles extremely  small,  furnished  with  three  papillae,  of  which  the 
middle  one  is  the  largest.  Genital  papilla  large,  prominent.  Cal- 
careous bodies  in  the  skin  of  three  forms, — anchors  attached  to 
spatuliform  calcareous  rods,  perforated  calcareous  plates  with  crowns, 
and  oval  claret-coloured  bodies,  placed  in  groups.  The  colour  of 
the  skin  in  the  living  animal  is  greenish  with  a  violet  tinge  from 
the  scattered  red  points,  or  sometimes  dark  violet.  The  anterior 
end  of  the  body  has  a  white  pentagonal  ring,  within  which  is  the 
white  buccal  disk  with  white  tentacles.  The  genital  papilla  in 
part  yellowish  white,  in  part  full  yellow  ;  caudiform  prolongation 
white. 

Hah.  Station  260,  Porsangerfjord  in  127  fathoms,  temperature 
3°-5  C,  and  261  Tanafjord  in  127  fathoms,  temperature  2°-8  C,  on 
a  muddy  bottom ;  Station  262,  Tanafjord  in  148  fathoms,  tempe- 
rature l°-9  C,  ooze  ;  Station  372,  97°  69'  N.  lat.,  5°  40'  E.  long., 
in  459  fathoms,  temperature  —1°  C,  on  bluish-grey  mud. 

Ankyroderma  affine,  sp.  n. 

Body  cylindrical.  The  caudiform  process  shorter  than  in  the 
preceding.  Tentacles  extremely  small,  with  three  papillae.  Genital 
papiUa  not  prominent.  On  the  surface  of  the  skin  tolerably  regular 
rows  of  anchors  attached  to  spatuliform  calcareous  rods.  Among 
these  are  some  peculiar  calcareous  branches,  from  the  common 
starting-point  (central  point)  of  which  there  rises  either  a  tJiree- 
knobbed  crown  or  a  long  calcareous  spicule,  or  some  exceedingly 
variously  formed  perforated  calcareous  plates  with  crowns ;  and  in 
the  deeper  layer  of  the  'skin  a  great  quantity  of  colourless  more  or 
less  rounded  bodies  consisting  of  a  conglomerate  of  calcareous 
prisms.     Skin  greenish  ;  buccal  disk  and  caudal  point  white. 

ffab.  Station  290, 72°  27'  N.  lat.,  20°  61'  E.  long.,in  191  fethoms, 
temperature  3°'6  C,  sandy  clay. 

The  genus  Trochostoma,  Dan.  &  Kor.,  includes  T.  Thomsomit 
B.  &  K.,  with  no  cloaca ;  and  with  cloaca  T,  horeale,  M.  Sars,  T. 
arcticum,  Marenz.,  and  T,  (Molp.)  ooliticum^  Pourt. — Nyt  Mayaxm 
fur  Naiurv.  Bd.  xxv.  pp.  83-140,  pis.  i.-vi. 
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XVIII. — On  some  new  or  litile~hnown  Injusoria. 
By  C.  Mereschkowsky. 

[Plate  XIL] 

In  this  article  it  is  my  intention  to  describe  some  new  species 
of  Infusoria  that  I  have  observed  in  the  different  seas  that  I 
have  chanced  to  visit.  There  are  two  species  from  the  White 
Sea,  three  others  from  the  Black  Sea,  and  two  observed  in 
the  Bay  of  Naples.  It  is  especially  with  the  view  of  en- 
riching our  knowledge  of  the  geographical  distribution  of  the 
Infusoria  that  I  publish  these  notes ;  it  is  also  with  this  object 
that  I  undertake  a  revision  of  certain  genera,  such  as  Trochilia 
and  Acineta^  so  far  as  the  marine  species  are  concerned. 

Although  want  of  time  did  not  allow  me  to  acquire  more 
than  a  superficial  knowledge  of  the  Infusorial  fauna  of  the 
Black  Sea,  I  nevertheless  see  with  satisfaction  all  the  conclu- 
sions at  which  I  arrived  in  my  "  Studien  uber  Protozoa  des 
ndrdlichen  Busslands  "  more  and  more  confirmed,  as  I  have 
just  shown  in  a  recent  note  upon  the  Inftisoria  of  the  Black 
Sea*.  There  are  already  ten  marine  species,  all  more  or  less 
frequent  in  the  Black  Sea,  that  I  have  never  met  with  in  the 
White  Sea ;  and  there  is  not  a  single  freshwater  species  ob- 

*  '<  Mat^riaux  pour  la  faune  des  Infusoires  de  la  Mer  Noire/'  TraTaux 
de  la  Sod^td  des  Natoralistes  k  St  P^tersbouig,  1880. 

Ann.  (b  Mag.  N.  Hist  Ser.  6.  Vol.  vii.  16 
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served  in  the  Crimea  or  in  the  Caucasus  that  has  not  also 
been  observed  by  me  in  the  Arctic  regions  of  Northern  Russia. 
Thus  the  law  that  the  marine  Infusoria  of  different  seas  differ 
much  more  than  the  freshwater  Infusoria  of  different  coun- 
tries finds  a  new  confirmation  in  the  Infusorial  fauna  of  the 
Black  Sea. 

All  the  other  laws  of  the  geographical  distribution  of  the 
Infusoria  established  by  me  in  the  memoir  above  mentioned 
are  likewise  daily  finding  fresh  confirmations ;  and  I  believe 
there  is  little  change  to  be  expected  in  this  respect  when  the 
distribution  of  this  class  of  organisms  shall  be  studied  with  f 

the  same  zeal  and  attention  that  is  devoted  to  other  classes. 

I  will  now  pass  to  the  description  of  the  new  species. 

Cothurnia  pontica,     (PI.  XII.  figs.  4-6.) 

Diagn.  Concha  superficie  undulata  insidet  pediculo  brevi ; 
urceiformisj  duobus  rostris  munita.  Animal  insidet  pediculo 
triangularis  intus  excavato. 

Loc.  Black  Sea^  Crimea^  Livadia. 

Descr.  This  is  one  of  the  prettiest  species  that  I  have  ever 
seen  of  this  genus,  the  forms  of  which  are  so  numerous.  The 
carapace  has  a  very  graceful  pitcher-shape  with  the  edges 
slightly  turned  out,  and  with  two  sides  of  the  margin  more 
elevated  than  the  rest,  which  especially  aids  to  give  an  elegant  4 

appearance  to  the  whole  animal.  The  surface  of  the  carapace 
is  not  even,  but  covered  with  four  or  five  not  very  strongly 
marked  circular  elevations.  The  carapace  has  scarcely  any 
pedicle ;  it  might  therefore  be  placed  among  the  sessile  species; 
the  little  that  can  be  taken  for  a  peduncle  is  only  the  attenu- 
ated part  of  the  base  of  the  carapace,  enclosing  the  peduncle 
of  the  animal  itself,  as  is  well  shown  in  the  figure  (fig.  5). 
The  peduncle  of  the  animal  is  formed  by  an  inferior  small 
pad,  which  is  perfectly  solid,  and  a  conical  peduncle  with  its 
widest  part  turned  upwards,  where  it  is  attached  to  the 
animal.  This  peduncle  is  not  solid  like  the  pad  which  serves 
as  its  base,  but  furnished  with  a  cavity  of  the  same  conical 
form  as  the  peduncle  itself. 

As  to  the  animal,  I  have  only  seen  its  remains,  already  in  a 
state  of  putrefaction.  The  carapace  was  attached  to  a  Flori- 
dean  Alga,  apparentlv  belonging  to  the  genus  Ceramiumy 
which  I  found  upon  the  shore  of  the  Black  Sea  near  Talta. 
The  total  length  of  the  animal,  or,  more  properly  of  the 
carapace,  is  0'0171  millim.,  its  breath  is  0*007  millim. 

Cothurnia  socialisy  A.  Gruber.     (PL  XII.  fig.  3.) 
Loc.  White  Sea,  Solowetzk  Islands,  at  a  depth  of  2  metres. 


Digiti 


ized  by  Google 


new  or  little-Jcnown  Infasoria.  211 

Descr.  I  have  waited  so  long  with  the  description  of  this 
species,  which  I  found  in  the  White  Sea  in  1879,  that  it  has 
at  last  been  described  by  M.  A.  Gruber,  not  long  since,  under 
the  name  of  Cotkurnia  aocialis.  And  I  do  not  regret  it ;  for  I 
should  never  have  described  the  species  with  all  the  details 
given  by  M,  Gruber ;  and,  further,  it  would  never  have  re- 
ceived from  me  the  specific  name  "  socialisy^  as  I  only  came 
across  it  in  St.  Petersburg  among  Bryozoa  preserved  in 
alcohol,  and  I  have  only  seen  a  single  solitary  individual, 
whilst  the  German  zoologist  has  seen  it  in  the  living  state 
and  in  great  numbers.  I  have  no  doubt,  however,  on 
comparing  my  individual  with  the  figures  given  by  M.  Gruber, 
that  they  belong  to  the  same  species.  AH  the  characteristic 
details  of  the  species  are  present,  except  perhaps  the  coloration,  * 
which  in  the  individual  observed  by  me  is  not  yellow,  it  is 
entirely  colourless  ;  but,  as  I  have  just  remarked,  the  animal 
that  I  have  observed  is  solitary,  and  therefore  still  very- 
young,  and  it  may  very  well  be  that  the  absence  of  colour  is 
due  simply  to  the  youth  of  the  animal.  I  would  also  call 
attention  to  the  extreme  regularity  of  its  form. 

The  specimen  that  I  have  examined  was  attached  to  a 
Bryozoan  by  means  of  a  rather  long,  slender,  solid  peduncle, 
slightly  inflated  at  its  base.  The  carapace,  which  is  about 
the  same  length  as  the  peduncle,  is  of  an  ovoid  form,  with  a 
small  conical  process  at  the  lower  part,  and  with  a  funnel- 
shaped  neck  at  the  upper  part.  The  carapace  bears  four  very 
strongly  marked  circular  striae  or  grooves,  dividing  it  into  five 
parts  or  segments.  The  body  of  the  animal  is  placed  upon  a 
small  peduncle,  which  is  only  the  continuation,  in  the  interior 
of  the  carapace,  of  the  exterior  peduncle. 

The  following  are  some  measurements  of  this  marine 
species,  which,  apparently,  is  characteristic  of  the  northern 
seas ;  for  it  is  only  in  these  that  it  has  been  found,  by  two 
observers : — 

millim. 

LeD^h  of  the  carapace 0084 

Maximum  breadth    0*035 

Length  of  the  peduncle   0*054 

Tintinnus  mediterraneus.  sp.  n. 
(PI.  XII.  figs.  1,  2.) 

Diagn,  Concha  urceoli  inflati  forma,  paulo  longior  quam 
latior,  coUo  brevi  lato,  4-5  striis  annulatis. 

Loc.  Mediterranean  Sea,  Black  Sea,  Crimea,  and  Bay  of 
Naples. 

Veacr.  The  carapace  of  the  animal,  which  is  all  that  I  have 

16* 
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had  the  opportunity  of  examining,  is  in  the  form  of  a  wide, 
somewhat  mflated  vase,  rounded  or  terminating  in  a  point  at 
the  bottom,  thus  forming,  as  we  shall  see,  two  distinct  varie- 
ties. At  tne  upper  part  it  narrows  suddenly,  forming  a  wide 
but  not  very  lone  neck,  the  margins  of  which  are  not  turned 
out.  In  the  vanety  that  I  have  observed  in  the  Black  Sea, 
the  neck  is  a  little  narrower  relatively  to  the  total  width  of 
the  carapace  (PL  XII.  fig.  2) ,  which  causes  the  neck  to  be  more 
accentuated;  while  in  the  other  variety,  from  the  Bay  of 
Naples,  the  neck  is  almost  as  wide  as  the  carapace  (PL  XII. 
fig.  1),  as  may  be  seen  by  comparing  the  two  figures  here 
given. 

^  The  neck  and  the  upper  part  of  the  carapace  itself  are 
adorned  with  slight  rings,  which  are  nothing  but  circular 
elevations  or  thickenings  of  the  chitinous  substance  of  the 
carapace.  These  circular  striae  are  four  or  five  in  number ; 
and  their  arrangement  is  slightly  difierent  in  the  two  varieties 
of  the  species  that  I  have  observed.  In  one  of  them,  that 
from  the  Black  Sea  (fig.  2),  the  neck  is  ornamented  with 
three  rings,  while  the  actual  body  of  the  carapace  has  only 
two;  in  the  Neapolitan  variety,  on  the  contrary,  there  is 
only  a  single  ring  upon  the  neck,  the  others  being  placed  upon 
the  first  third  of  the  carapace  itself  (fig.  1).  But  the  principal 
difierence  which  distinguishes  the  two  varieties  is  the  form  of 
the  bottom  of  the  carapace.  Whilst  in  the  specimen  that  I 
observed  in  the  Black  Sea  the  bottom  is  regularly  rounded 
(fig.  2),  that  of  the  Neapolitan  variety  presents  at  the  pos- 
terior extremity  a  rather  long  and  regularly  conical  point. 
We  should  thus  have  two  local  varieties : — 

1.  Var.  pontica,  with  the  bottom  of  the  carapace  rounded. 
Loc.  Black  Sea, 'Crimea,  Livadia. 

2.  Var.  neapoUtanaj  with  the  bottom  terminating  in  a  point. 
Loc.  Bay  of  Naples. 

This  species,  which  is  very  easily  distinguished  by  its  form 
from  all  the  otner  known  species,  is  a  marine  species  charac- 
terizing the  fauna  of  the  whole  Mediterranean.  It  does  not 
appear  to  be  very  rare ;  for  I  have  found  it  in  two  difi*erent 
localities,  namely  the  Black  Sea  and  the  Bay  of  Naples, 
although  under  somewhat  difi*erent  forms  in  the  two  places. 
Unfortunately  I  did  not  once  happen  to  meet  with  the  living 
animal ;  I  have  never  seen  more  than  the  carapace. 

The  following  are  some  measurements  of  this  species  (var. 
pontica) : — 

miUim. 

Total  length  of  the  carapace   0016 

Maximum  breadth    0013 

Length  of  the  neck  0-002 
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Trochilia  marina^  sp.  n.     (PI.  XIL  figs.  7-9.) 

Diagn.  Corpus  ovale,  in  vertice  paululum  coangustatum, 
inferiore  parte  corrotundatum,  dorsi  superficie  laavi. 

Loc,  Black  Sea,  Crimea,  Livadia. 

Descr.  The  slightly  compressed  body  is  regularly  oval, 
except  the  anterior  part,  which  is  a  little  constricted  and  trun- 
catea ;  the  rounded  posterior  part  is  furnished  with  a  large 
and  broad  movable  spine,  excavated  internally,  and  directed 
from  right  to  left.  The  dorsal  surface  is  more  convex  than 
the  ventral,  which  is  furnished  with  a  space  covered  with 
cilia ;  this  space  is  only  half  as  wide  as  the  body  itself,  and 
is  of  a  slightly  arcuated  triangular  form.  On  the  dorsal  surface 
there  are  two  grooves,  which  run  the  whole  length  of  the 
body,  one  on  the  right,  the  other  on  the  left  side,  thus  dividing 
the  whole  dorsal  surface  into  three  eijual  parts  (PI.  XII.  fig.  8). 
The  single  contractile  vacuole  is  situated  on  the  back,  a  little 
towards  the  left  side.  The  oval  nucleus  is  rather  large,  and 
situated  on  the  right  side.  The  mouth,  with  its  bacilli,  is 
very  visible  (PI.  All.  fig.  9). 

This  species,  which  is  very  well  charaQterized  by  the  form 
of  the  body,  is  not  rare  in  the  Black  Sea,  where  I  have  often 
found  it  among  the  seaweeds  covering  the  stones  of  the  shore 
of  the  Crimea,  near  Livadia. 

The  genus  Trochilia,  first  established  by  Duiardin,  was 
exceptionally  characterized  by  Stein  by  this  peculiarity,  that 
the  cilia  are  not  merely  placed  at  the  margins  of  the  body, 
but  occupy  a  larger  or  smaller  portion  of  the  ventral  sur- 
face. The  species  hitherto  known  are  a  marine  species 
[Trochilia  aigmoides*)  found  by  Dujardin  in  the  Mediter- 
ranean, and  two  freshwater  species,  Trochilia  jpalustrisy  de- 
scribed by  Stein t,  and  T.  polonica^  described  by  Wrzesniow- 
skij.  Besides  these  three  species  and  the  fourth  which  I 
have  just  described,  I  think  I  may  refer  to  the  same  genus 
another  marine  form  from  the  Norwegian  coast,  described  by 
Claparfede  and  Lachmann§,  in  their  *  Etudes  sur  les  Infu- 
soires  et  les  Rhizopodes,'  under  the  name  of  JEgyria  oliva. 
As  we  may  conclude  from  the  excellent  figure  given  of  it  by 
Claparfede  and  Lachmann,  this  form  must  undoubtedlv  belong 
to  tne  genus  Trochilia^  the  greater  part  of  the  ventral  surface 

*  Dujardin,  Hist.  Nat  des  Infiisoires. 

t  Stem,  Qrganiflmus,  Abth.  i.  p.  118,  Taf.  ii.  figs.  28,  30. 

X  Wrzesniowski,  "  Beobachtimgen  iiber  Infuaorien  aus  der  Umgebung 
von  Warschau,"  Zeitschr.  fur  wiss.  Zool.  Bd.  xx.  p.  485^  Taf.  xxiii.  tig.  37. 

§  Clapar^de  and  Lachmann,  '  Etudes  sur  les  Lifusoires  et  les  Khizo- 
podes,'  p.  280,  pi.  xv.  figs.  14, 15. 
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being  covered  with  cilia.  It  seems  very  strange  that  such  an 
eminent  student  of  the  Infusoria  as  M!  Stein  did  not  direct 
attention  to  this  form,  and  that  in  general  he  has  not  mentioned 
the  work  of  Claparfede  and  Lachmann  in  treating  of  the  family 
Ervilina.  I  propose,  therefore,  to  call  the  Infusorian  in  ques- 
tion Trochilia  oliva.  As  for  the  Trochilia  pohnica^  Wrzesn., 
found  by  M.  Wrzesniowski  in  the  fresh  waters  of  Poland,  that 
species  has  very  little  to  distinguish  it  from  T.  pcUustrisy 
Stein. 

With  regard  to  the  fifth  species,  which  I  have  just  de- 
scribed under  the  name  of  Trochilia  marina j  it  is  very  distinct 
from  all  the  other  known  species.  It  most  nearly  approaches 
Trochilia  oliva^  from  which  it  is  distinguished  bv  the  general 
form  of  the  body,  the  two  dorsal  grooves,  and  the  absence  of 
the  black  pigment  spot  at  the  anterior  part,  which  is  so 
characteristic  of  T  oliva^ 

At  present,  therefore,  we  shall  have  five  species  of  the 
genus  Trochilia^  three  marine  and  two  freshwater.  Of  the 
first  three  species,  one  (T.  oliva)  inhabits  the  northern  seas, 
and  the  other  two  (T.  aigmoides  and  T.  marina)  the  seas  of 
the  south  of  Europe.    Length  of  the  animal  0*033  millim. 

Acineta  livadiana^  sp.  n. 
(PL  XII.  fig.  10.) 

Diagn.  Concha  ovalis,  superiore  parte,  qua  intus  flectitur 
atque  cum  corpore  conjungitur,  truncata;  pediculus  tenuis, 
cylindricus,  paulo  quam  corpus  longior,  scapo  centrali. 

Loc.  Black  Sea,  Livadia,  surface. 

Descr.  The  carapace  of  the  animal  is  regularly  oval,  except 
at  the  superior  exteremity,  where  it  is  suddenly  truncated, 
and  fumisned  with  a  wide  orifice,  through  which  the  suckers 
are  seen  to  pass.  The  margins  of  the  orifice  bend  in  towards 
the  interior  of  the  carapace,  and  are  produced  there  to  some 
distance,  forming  a  short  interior  tube.  It  is  at  the  margin  of 
this  interior  tube,  and  only  at  this  margin,  that  the  body  of 
the  animal  is  attached ;  in  all  other  parts  it  remains  freely 
suspended  in  the  cavity  of  the  carapace,  occupying  more  than 
half  its  space.  The  body  is  almost  regularly  round,  with  its 
contours  undulated  and  changing  continually,  these  contours 
thus  demonstrating  the  constant  amoeboid  movement  of  the 
living  animal.  The  protoplasm  is  strongly  granular,  which 
renders  it  rather  opaque  and  at  the  same  time  makes  it  im- 
possible to  see  the  nucleus ;  but,  on  the  other  hand,  a  con- 
tractile vesicle  situated  in  the  ectosarcode  is  easily  distin- 
guished. The  suckers,  terminated  by  a  knob,  are  not  longer 
than  the  diameter  of  the  body ;  they  are  about  twenty-five  in 
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* 
number,  and  arranged  at  the  summit  of  the  body  in  a  single 
broad  bundle. 

The  pedicle,  which  supports  the  body  with  its  carapace,  is 
not  much  longer  than  the  carapace  itself.  It  is  cylindrical, 
slender,  of  uniform  breadth,  and  furnished  with  a  central  axis 
composed  of  a  material  different  from  that  of  the  surface,  and 
apparently  less  dense.  There  is  no  enlargement  of  the 
pedicle  either  at  the  spot  where  it  Joins  the  carapace  or  where 
It  is  attached  to  the  plant  on  which  I  observed  the  animal. 
It  terminates  suddenly,  without  forming  a  disk  to  facilitate 
fixation,  such  as  is  observed  in  nearly  afl  the  other  species. 

As  to  the  systematic  position  of  Acineta  Uvadianaj  it  cannot 
be  confounded  with  any  other  known  marine  species.  The 
oval  general  form  with  the  posterior  part  rounded  is  a  very 
rare  phenomenon  among  the  AdnetoBj  which,  in  general,  have 
a  more  or  less  conical  form.  There  are  only  Acineta  cothurniay 
Clap.  &  Lachm.,  and  Acineta  compressay  Clap.  &  Lachm., 
which  have  also  an  oval  form  and  the  bottom  of  their  cara- 
pace rounded ;  but  it  is  not  possible  to  confound  the  species 
that  I  have  just  described  with  A,  cothumia^  the  latter  having 
the  carapace  at  its  upper  part  terminated  obliquely ;  and  still 
less  with  A.  compressay  which,  as  indicated  by  its  name,  has 
a  strongly  compressed  form  and  the  two  comers  truncated, 
which  is  not  the  case  in  Acineta  livadiana. 

The   following    are  some  measurements  of   the   present  , 
species : — 

millim. 

Len^h  of  the  carapace    0'0256 

Maximum  breadth  of  the  carapace    0*0192 

Length  of  the  peduncle 0*0320 

Breadth  of  the  peduncle 00012 

The  individual  observed  by  me  was  attached  to  a  branch  of 
Ceramium  floating  on  the  surface  of  the  Black  Sea  near 
Livadia  (Talta). 

Acineta  SaifulcBy  Mereschk.  1877*. 
(PL  XII.  fig.  11.) 

In  a  memoir  published  in  Russian  on  the  Protozoa  of  the 
north  of  Russia  I  described  a  new  marine  species  of  Acineta 
obtained  from  the  White  Sea.  I  will  here  give  a  translation 
of  the  description  and  a  copy  of  the  figure,  taken  from  my 
Russian  memoir. 

The  carapace  is  elongated,  regularly  conical,  and  not  at  all 
compressed ;  its  form  resembles  that  of  a  reversed  sugar-loaf, 

•    "  Studies  on  the  Protozoa  of  Northern  Russia,"  p.  69,  pi.  ii.  ^,  11, 
in  Travaux  de  la  Soc.  des  Naturalistes  a  St.  P^tersh..  1877. 
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« 

the  length  of  which  is  two  or  three  times  its  greatest  breadth. 
The  carapace  is  borne  upon  a  peduncle  three  times  its  length, 
of  a  cylindrical  form,  thin,  and  of  equal  thickness  throughout. 
This  peduncle  is  inserted  into  the  carapace  without  causing 
any  constriction  at  the  point  of  union,  as  is  the  case,  for 
example,  in  Acineta  paiuta ;  it  is  straight  in  the  normal  state*, 
and  hollow,  the  cavity  of  the  peduncle  being  continued  insen- 
sibly into  that  of  the  conical  carapace  without  interruption. 
Close  to  the  margin  of  the  aperture  of  the  carapace  the  walls 
of  the  latter  are  recurved  suddenly  inwards,  ana  thus  form  a 
second  carapace,  situated  in  the  interior  of  the  first,  and  only 
united  with  the  latter  at  the  margin  of  the  aperture.  The 
second,  or  interior  carapace  occupies  more  than  one  third  of  the 
outer  carapace,  sometimes  even  one  half  of  it,  and  is  charac- 
terized by  its  rounded  bottom  and  slightly  turned-out  margins. 
What  further  characterizes  this  species  is  a  system  of  trans- 
verse circular  striae  covering  the  wnole  surface  of  the  exterior 
conical  carapace ;  but  as  these  striae  are  extremely  fine,  they 
are  only  visible  when  a  high  magnifying-power  is  employed. 
I  have  only  seen  the  elongated  oval  body  of  Acineta  Sat- 
Juice  adhering  to  the  margins  of  the  carapace  and  freely  sus- 
pended in  the  second  carapace ;  but,  as  1  have  only  observed 
this  species  when  preserved  in  alconol,  it  may  be  that  the 
body  of  the  living  animal  adheres  to  the  whole  surface  of  the 
•  inner  carapace,  which  would  thus  perhaps  not  be  easy  to 
observe.  A  part  of  the  body,  in  the  form  of  a  regular  hemi- 
sphere, issues  from  the  aperture  of  the  carapace ;  and  the 
whole  of  this  part  bears  suckers  (shortened  by  the  action  of 
alcohol),  arranged  regularly  over  the  spherical  surface.  The 
small  oval  nucleus  is  situated  in  the  middle,  but  nearer  to  the 
free  half  of  the  body.  The  protoplasm  is,  as  usual,  filled  with 
fatty  granules,  and  presents  a  slignt  yellowish  coloration ;  the 
carapace  and  the  peduncle  are  absolutely  colourless* 

The  following  measurements  of  this  species  have  all  been 
taken  from  individuals  preserved  in  alcohol : — 

millim- 

Len^h  of  the  carapace 0*063 

Maximum  breadth 0*027 

Length  of  the  whole  animal^  hiclading  the 

peduncle , . .  0'135 

Breadth  of  the  peduncle    ^ 0-0021 

Loc.  White  Sea: — 1.  Bay  of  Onega,  near  the  town  of 
Bem,  at  a  depth  of  5  fathoms,  on  a  muddy  bottom,  on  the 

*  The  figure  represents  a  curved  peduncle ;  but  this  form  is  due  to 
artificial  compression,  rendered  permanent  by  the  action  of  alcohol. 
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5th  July,  1876 ;  at  this  spot  I  met  with  it  in  great  abun- 
dance attached  to  the  Hydroid  Leptoacyphua  Oriaoriewu 
Mereschk.  2.  The  shore  of  Terski.  in  6^  58'  N.  lat.  and 
41°  20'  E.  lone.,  at  a  depth  of  16  tathoms,  on  a  bottom  of 
gravel  and  shells. 

Acineta  Saifulm  is  a  good  species,  ^sily  distinguishable 
from  all  other  known  marine  species.  To  show  better  the 
affinities  of  this  species  and  the  characters  which  distin^ish 
it  from  the  others,  however,  I  am  under  the  necessitv  of  giving 
a  short  revision  of  all  the  marine  species  belonging  to  the 
genus  Acineta.  With  those  that  I  have  just  descriDed  there 
are  in  all  ten  of  them,  as  follows : — 

1.  Acineta  tuberosay  Ehr. 

2.  A.patulaj  Clap.  &  Lachm. 

3.  A.  cuculluSj  Clap.  &  Lachm. 

4.  A.  cothurniay  Clap.  &  Lachm. • 

5.  A.  compresaay  Clap.  &  Lachm. 
6.-4.  divtsa^  Fraipontf. 

7.  A.  crenata,  Fraip.J 

8.  A,  vorticelloidesy  Fraip.§ 

9.  A.  Uvadianay  Mereschk. 
10.  A.  SaifuloBy  Mereschk. 

Of  these  ten  species  we  have  four  {Acineta  patuhj  cucullusy 
compressaj  and  Satjulce)  which  characterize  the  northern 
seas,  such  as  the  White  Sea  and  the  seas  of  the  Norwegian 
coast.  One  species  {A,  livadiana)  is  characteristic  of  the 
southern  seas  (Black  Sea).     The  other  species  are  in  part 

Eeculiar  to  the  seas  of  the  middle  of  Europe,  in  part  more  or 
5SS  cosmopolitan  {A.  tuber osa).  In  comparing  Acineta  Sax- 
falxB  with  the  other  marine  species  it  is  necessary  in  the  first 
place  to  exclude  all  the  species  with  the  bottom  rounded,  such 
as  A,  cothurniay  Clap.  &  Lachm.,  A,  compressaj  C.&  L.,  and 
A.  Uvadianay  Mereschk. ;  then  among  the  rest,  all  having  the 
conical  form  of  the  carapace,  there  can  be  no  question  about 
the  following  species — A.  tuber osay  Ehr.,  and  A.  compressay  as 
having  the  body  strongly  compressed.  A,  cothurniay  C.  &  L., 
and  A.  cucuUuSy  C.  &  L.,  tne  former  having  the  margin 
divided  into  angular  lobes,  after  the  fashion  of  Acineta  my  star 

*  j^tudes  sur  les  Infusoires  et  les  Rhizopodee,  p.  588  \  and  Stein,  Inftis. 
p.  224,  pi.  iu.  fig.  36. 

t  Eecherches  sur  les  Acin^dens  do  la  c6te  d'Ostende,  1878,  p.  25, 
pi.  ii.  fig.  1,  &c. 

\  Fraipont,  /.  c.  p.  89,  pi.  vi.  figs.  1-11. 

§  Fraipont,  /.  c.  p.  02,  pi.  vi.  tigs.  12-17. 
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cina^  and  the  latter  having  it  strongly  emarginate  on  one  side 
(besides  the  suckers  in  two  bundles).  Nor  can  Acineta  Sat- 
fuke  be  confounded  with  A.  patuUxy  on  account  of  the  diffe- 
rence in  the  form  of  the  carapace,  and  the  extreme  fineness  of 
the  part  of  the  peduncle  where  it  unites  with  the  carapace. 
The  same  difference  of  form  distinguishes  my  species  from 
Acineta  vorttcelloides.  Fraip.,  with  a  very  open  and,  '^  so  to 
speak,  rudimentary '  *,  carapace.  Lastly,  a  crenulation  upon 
tne  lateral  surfaces  and  the  irregularly-cut  free  margins 
of  the  carapace  of  Acineta  crencUaj  Fraip.,  prevent  its 
being  confounded  with  our  species.  There  oniy  remains, 
therefore,  Acineta  divisa^  Fraip.,  with  which  my  species  has 
the  greatest  analogy,  as  may  be  seen  from  the  aescription 
riven  of  it  by  Fraipont.  The  following,  however,  are  the 
differences  that  may  be  found  between  the  two  species.  In 
the  first  place,  the  general  form  of  the  body  in  A.  Saxfulce  is 
usually  mucli  elongate^!,  which  is  the  case  only  exceptionally 
in  A.  divisay  the  carapace  of  which  is  generally  very  wide  open, 
approaching  rather  in  form  that  of  A .  patula.  Then  the  surface 
of  Acineta  Saifuloe  is  always  ornamented  with  transverse 
striae,  which  is  never  the  case  in  A.  divisa.  Lastly,  the  inte- 
rior cup,  the  bottom  of  the  second  carapace,  is  much  deeper 
in  my  species  than  in  Fraipont's,  which  is  in  relation  to  the 
more  elongated  general  u>rm  of  the  carapace  in  Acineta 
Sav/uUe. 

To  sum  up,  it  may  possibly  be  that  we  have  to  do  here 
only  with  varieties  of  a  single  species,  which  would  thus  have 
to  bear  the  name  of  Acineta  SaifaUBj  as  having  been  given 
earlier  than  the  other  name.  But  until  we  have  more  detailed 
observations  I  feel  compelled  to  retain  the  two  separate  species. 

Anisanema  quadricostatumj  sp.  n. 
(PL  XIL  fig.  12.) 

Diagn.  Body  oval,  strongly  depressed,  and  furnished  on 
the  dorsal  surface  with  four  ribs. 

Loc.  Bay  of  Naples,  Sorrento. 

Descr.  The  oval  body  is  characterized  by  its  strong  depres- 
sion ;  the  cuticle,  which  covers  the  whole  body,  is  very  firm, 
and  in  the  dorsal  part  it  forms  at  the  surface  four  longitudinal 
elevations,  four  nbs,  slightly  spirally  curved.  The  mouth, 
which  is  widely  open  in  the  form  of  a  vertical  fissure,  is 
very  visible  on  the  ventral  surface,  from  which  originate  two 
flagella,  one  of  which,  trained  along  behind,  attains  two  and 
a  half  times  the  length  of  the  body. 

•  Fraipont,  /.  c,  p.  92. 
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This  species^  which  I  have  met  with  only  once,  at  Sorrento, 
among  tne  seaweeds  on  the  shore,  is  very  well  characterizea 
by  its  flat  form,  and  especially  by  its  four  dorsal  cost»,  cha- 
racters which  prevent  its  being  confounded  with  the  other 
known  species. 

Vrceolus  Alenizinty  Mereschk.  1877. 
(PI.  XII.  fig.  13.) 

In  mv  Russian  memoir,  alreadjr  mentioned,  on  the  Pro- 
tozoa of  the  north  of  Russia,  which  appearea  in  1877*,  I 
described  a  new  genus  of  Infusoria  belonging  to  the  order 
Fla^ellata,  which  I  called  Urceolm^  and  met  with  in  the 
White  Sea.  A  year  later,  in  1878,  appeared  M.  Stein's  book 
on  the  Flagellata,  under  the  title  ot  *Der  Organismus  der 
Infusionsthiere,'  Abth.  iii..  in  which  he  figjures  (pL  xxiii. 
figs.  42-48)  an  organism  wnich  he  describes  in  the  explana- 
tion of  the  plates  as  a  new  form,  giving  it  the  generic  name 
of  Phialonema.  On  comparing  the  PhialoneTna  cyclostoma^ 
Stein,  with  my  Vrceolus  Ahniziniy  I  saw  in  a  moment  that 
the  former  was  only  a  new  species  belonging  to  my  genus 
Urceolusj  established  in  1877. 

The  genus  Vrceolus  is  characterized  by  the  presence  of  a 
neck  of  greater  or  less  length,  with  a  wide  aperture  at  its  ex- 
tremity, leading  into  a  rather  deep  conical  canal,  at  the  bottom 
of  which  is  situated  the  buccal  onfice ;  it  is  also  at  the  bottom 
of  this  canal,  a  little  to  one*  side^  that  the  single  flagellum 
originates.     The  genus  has  two  species  : — 

1.  Vrceolus  Juenizinij  Mereschk.  1877. — Surface  of  the 
body  smooth,  without  striae ;  neck  cylindrical,  with  the  mar- 
gins abruptly  truncated  and  not  turned  out.  Loc  White 
Sea. 

2.  Vrceolus  cyclostomus  (Stein),  Mereschk.  1878. — Sur- 
face of  the  body  furnished  with  spiral  striae;  neck  obliquely 
truncated,  and  with  the  margin  turned  out.     Loc.  ? 

It  is  not  right  to  regard,  as  I  formerly  did  f,  the  aperture 
at  the  extremity  of  the  neck,  and  through  which  the  flagellum 
issues^  as  the  buccal  aperture,  this  latter  being  placed  much 
more  m  the  interior  of  the  animal,  at  the  bottom  of  the  conical 
fossa  situated  in  the  interior  of  the  neck. 

*  In  the  Trayaux  de  la  Soc.  des  Naturalistes  de  St.  P^tersb.  vol.  viii. 
t  C.  Mereechkowskiy  '^  Studien  iiber  Protozoen  des  nordlichen  Rum- 
lands,"  Archiv  f  iir  mikr.  Anat  Bd.  xvi.  1879,  p.  188. 
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XIX. — On  Synaxes,  a  new  Genus  of  Crustacea. 
By  C.  Spence  Bate,  F.R.S.  &c. 

[Plate  XIV.] 

Genus  Synaxes*. 

Carapace  anteriorly  produced  between  the  eyes  to  a  flat- 
pointed  rostrum.  Eyes  lodged  in  distinct  orbits.  First  pair 
of  antennas  situated  beneath  the  second,  slender,  terminating 
in  two  short  flagella ;  second  situated  outside  and  above  the 
first  pair,  and  terminating  in  a  long  and  rigid  flagellum, 
having  tne  first  two  joints  of  the  peduncle  fused  with  the 
cephalon.  and  only  three  joints  free.  Pereiopoda  monodactyle, 
first  pair  largest,  posterior  pair  smallest,  not  chelate  in  the  female. 
Branchiffi  are  trichobranchiate,  having  the  podobranchial 
plumes  attached  to  long  mastibranchial  plates  (fiabella). 
rleopoda  attached  to  the  first  somite  of  the  pleon  small  and 
single-branched;  those  attached  to  the  others  are  biramose, 
having  the  inner  branch  three-jointed  and  cylindrical,  the 
outer  foliaceous.  The  rhipidura  (tail-fan)  is  broad  and 
foliaceous,  anterior  portion  of  each  plate  calcareous,  the  pos- 
terior part  membranous. 

Synaxes  hybridtca. 

The  carapace  is  slightly  depressed.  The  anterior  margin  is 
produced  to  a  rostral  point  in  the  dorsal  median  line,  and  on 
the  outer  side  of  the  ejres  to  nearly  as  far  as  the  rostral  point, 
forming  a  decided  orbit  in  which  the  eyes  are  situated. 

The  pleon  is  as  broad  as  the  carapace ;  and  small  alse  on  the 
first  somite  laterally  protrude  and  overlap  the  posterior  margin 
of  the  carapace  laterally. 

A  slight  but  continuous  line  of  elevation  or  carina  traverses 
the  median  line  of  the  second  and  three  following  somites,  but 
is  wanting  on  the  first  and  sixth.  The  coxal  plates  are  per- 
fectly fused  with  their  respective  somites,  and  the  rhipidura 
is  foliaceous  and  well  developed. 

The  eyes  are  small,  placed  on  short  peduncles,  and  distant. 

The  first  pair  of  antennje  have  the  peduncle  long  and  the 
flagella  short ;  the  second  pair  of  antenna  have  only  three  free 
joints  to  the  peduncle,  and  no  scaphocerite  (or  free  scale),  the 
two  basal  joints  being  closely  fused  with  the  metopus  (or 
face) ;  and  ui^phymacerite  (or  tubercular  opening  to  the  green 
gland)  is  situated  laterally,  at  the  side  of  and  close  to  the  oral 
aperture. 

♦  QvmiiSy  combiuation. 
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The  mandible  is  strong,  and  carries  a  small  two-jointed 
synaphipod  (or  appendage). 

All  the  pereiopoda  are  simple,  terminating  in  short  dactyli. 
The  first  pair  is  the  largest,  and  is  tolerably  robust ;  the  fol- 
lowing gradually  decrease  in  succession  until  the  last,  which 
is  more  than  proportionally  smaller  than  the  preceding.  The 
first  pair  of  pleopoda  is  small  and  single-branched ;  all  the 
others  are  buramose.  The  four  following  slightly  diminish 
in  size,  the  inner  branch  being  biarticulate  and  slender,  the 
other  being  uniarticulate  and  foliaceous.  The  sixth  or  poste- 
rior pair,  which  forms  the  outer  plates  of  the  rhipidura  (tail-fan) , 
consists  of  a  short  basal  joint  and  two  foliaceous  branches ; 
and  the  telson  is  broad  and  foliaceous,  having  more  than  half 
its  length  membranous  and  flexible.     Length  about  3  inches. 

Hab.  West  Indies. 

The  carapace  is  about  half  the  length  of  the  animal. 
It  is  subcylindrical,  being  dorsally  slightly  flattened,  so 
that  an  angular  ridge  traverses  the  sides  from  the  anterior 
extremity  of  the  outer  angle  of  the  orbit  to  the  posterior 
margin  of  the  carapace.  The  anterior  margin  is  projected, 
between  the  eyes  to  an  acute  angle,  and  outside  the  same 
organs  to  about  half  the  length  of  the  central  rostral  projec- 
tion^ between  which  the  orbit  exists  as  a  deep  and  more  than 
semicircular  excavation,  the  limits  of  which  are  defined  by  a 
small  inner  and  outer  protuberance.  The  margin  of  the  orbit 
is  fringed  with  an  even  row  of  small  bead-like  tubercles,  which 
at  the  centre  is  divided  by  a  small  crevice  or  notch.  The  pos- 
terior margin  is  dorsally  excavated,  being  posteriorly  produced 
at  the  sides  and  depressed  especially  laterally,  and  is  edged 
with  a  fringe  of  short  hairs,  and  separated  from  the  rest  of  the 
carapace  by  an  even  line  or  fissure. 

The  carapace  has  the  surface  evenly  covered  with  small 
granular  projections,  a  prominent  few  of  which  form  a  longi- 
tudinal line,  commencing  at  the  anterior  point  of  the  frontal 
margin  between  the  eves  and  terminating  near  the  centre  of  the 
stomachal  region.  Those  on  the  dorsal  surface,  when  closely 
examined,  are  connected  on  the  anterior  side  with  three  or  four 
small  pimctures,  through  which  small  hairs  are  presumed  to 
pass,  from  the  circumstance  of  their  being  seen  to  remain  on 
the  anterior  and  lateral  portions. 

The  pleon  is  similarly  punctated,  but  more  sparingly ;  and 
all  the  punctures  point  posteriorly. 

The  first  somite  is  scarcely  as  broad  as  the  carapace,  and 
has  on  each  side  a  small  anteriorly  directed  aliform  process 
that  overlaps  the  posterior  margin  and  retains  the  carapace  in 
its  position. 
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The  second  somite  dorsally  underlies  and  laterally  overlies 
the  first  somite  with  a  small  flat  projecting  process^  at  the  base 
of  the  upper  part  of  which  is  the  articmation  on  which  the 
somite  moves.  In  the  central  dorsal  line  is  a  narrow  eleva- 
tion or  ridge,  which  is  low  and  smooth  and  repeated  on  the 
three  following  somites.  Laterally  the  coxal  plates  are  fused 
with  the  somite  very  perfectly ;  and  each  successive  somite 
articulates  with  the  preceding  by  a  small  cup-like  process, 
which  receives  the  extremity  of  a  small  roundea  tubercle  that 
is  situated  in  a  notch  in  the  posterior  margin  of  the  preceding 
somite. 

The  sixth  somite  is  smaller  than  the  others,  and  dorsally 
smooth,  and  supports  laterally  and  posteriorly  an  appendage 
with  two  foliaceous  branches. 

The  telson  is  anteriorly  calcareous,  and  posteriorly  folia- 
ceous. 

The  eyes  are  small,  and  appended  to  the  extremity  of  short 
peduncles  that  are  laterally  connected  with  the  ophthalmic 
nerve  through  a  long  narrow  foramen  formed  by  the  under 
surface  of  the  rostral  projection  impinging  against  the  upper 
surface  of  the  first  and  second  joints  of  the  second  antennsB, 
which  is  produced  so  far  inwards  and  outwards  as  to  meet  on 
each  side  in  a  sharp  process  near  the  median  line,  close  under 
the  apex  of  the  rostral  projection. 

The  first  pair  of  antennse,  in  consequence  of  the  formation 
of  the  basal  joint  of  the  second  pair,  is  forced  downwards, 
and,  when  viewed  in  a  lateral  or  frontal  direction  the  first 
psir  of  antennae,  is  seen  beneath  the  second  pair.  It  is  three- 
jointed  and  slender ;  the  first  joint  is  lon^  and  slight^  the 
second  and  third  are  subequal  and  about  half  the  length  of  the 
first,  terminating  in  two  small  flagella  that  are  not  longer  than 
the  third  joint. 

The  second  pair  of  antennas  has  the  first  and  second 
joints  solidly  fused  with  the  metopus  (face)  or  ventral  surface 
of  the  cephalon,  so  that  three  joints  only  are  free.  The  basal 
joints  are  so  closely  fused  together  that  it  is  impossible  to  de- 
termine their  limits,  beyond  the  fact  of  the  position  of  the 
phymacertte.  The  third  joint  is  broad  and  excavated  on  the 
inner  and  lower  side  to  allow  space  for  the  first  pair  of  an- 
tennsB,  which  the  second  pair  partially  overrides.  The  fourth 
or  penultimate  joint  is  oroad  and  short;  and  the  ultimate 
is  about  the  same  length,  and  with  a  short  obtuse  spine 
on  the  outer  distal  angle.  This  last  carries  a  stiff  and  strong 
multiarticulate  flaeellum,  each  articulus  of  which  is  fringed 
with  small  bristle-Uke  hairs. 

The  mandible  is  robust,  smooth  on  the  incisive  margin. 
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excepting  for  a  single  notch  on  one  side  and  a  corresponding 
tooth  on  the  opposite^  and  famished  with  a  three-jointed 
synaphipody  the  terminal  joint  of  which  is  covered  with  nume- 
rous hairs. 

The  posterior  oral  appendages,  as  far  as  I  am  enabled  to 
determine  them  without  injury  to  the  unique  and  dried  speci- 
men at  my  disposal,  appear  to  approximate  those  of  Pali-' 
nurus  in  the  possession  of  multiarticulate  terminations  to  the 
outer  branches. 

The  gnathopoda  are  flat  and  broad ;  the  first  pair  has  the 
dactylus  absent,  and  generally  resembles  that  of  Palinurus. 
The  second  has  the  three  terminal  joints  much  narrower  than  the 
preceding,  the  margins  of  which  are  thickly  furred  with  hairs. 

The  first  pair  of  pereiopoda  is  stout  and  strong,  the  meros 
being  the  widest  joint  or  the  whole;  the  dactylus  sharp- 
pointed,  unguiculate  and  slightly  curved :  the  propodos  is  stout 
and  slightly  narrower  at  the  dactyloia  than  at  the  carpal 
extremity.  The  carpus  is  triangular  and  slightly  shorter  than 
the  propodos ;  the  meros  is  broad  and  long  ;  the  ischium  and 
basis  are  short,  fused  into  one  triangular  joint ;  and  the  coxa 
is  strong  and  short.  The  three  succeeding  pairs  of  pereiopoda 
are  more  slender,  but  formed  on  the  same  type  as  the  preceoing, 
each  successively  decreasing  in  proportion ;  and  the  posterior 
pair  is  still  smaller  and  more  than  proportionally  slenderer  than 
the  others. 

The  first  pair  of  pleopoda  is  subcentrally  attached  to  the 
somite,  and  consists  of  a  small,  slender,  unbranched  appen- 
dage. The  second  and  three  following  pairs  are  attached  to 
the  inner  wall  of  the  coxal  plate  and  are  biramose,  the  inner 
branch  being  two-jointed,  slender,  and  cylindrical ;  the  outer 
is  single  and  foliaceous.  The  posterior  pairs  gradually  de- 
crease in  size.  The  sixth  pair  of  pleopoaa  is  biramose  and 
foliaceous^  the  anterior  portion  bemg  hard  and  calcareous, 
terminating  in  small  sharp  teeth  on  the  outer  margin  and 
central  rid^e,  posterior  to  which  the  membranous  portion  is 
longitudinally  ribbed  and  flexile. 

The  telson  is  broad  at  the  base  and  rounded  at  the  extremity ; 
the  anterior  division  is  calcareous,  and  armed  with  two  minute 
points  equilaterally  distant  from  the  margins  and  centre,  but 
the  posterior  division  is  membranous  and  flexile. 

It  has  been  to  me  a  matter  of  curious  interest  to  observe 
how  in  the  history  of  classification  every  zoologist  of  note 
has,  previously  to  the  anatomy  and  development  of  the  sepa- 
rate genera  iJeing  well  understood,  associated  the  two  very 
dissimilar  looking  animals  of  Ibaccua  and  Palinurus  in  one 
family. 
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It  must  have  been  based  almost^  if  not  absolntelj,  on  the 
nniformly  simple  character  of  the  pereiopoda,  or  walking-feet, 
although  Milne-Edwards  supportea  it  by  the  character  of  the 
branchial  appendages ;  but  the  condition  of  depression  that 
he  assigns  to  the  Macroures  cuirassSs  is  scarcely  m  accordance 
with  the  cylindrical  form  of  Palinurus,  But  this  advanced 
carcinologist  has  separated  them  into  distinct  tribes  (sub- 
families), based  on  tne  very  distinct  form  of  their  antennae ; 
while  Leach  classed  them  in  one  family,  which  corresponds 
with  Macroures  cuirassSa  of  Edwards,  except  that  he  included 
the  geuus  PorceUana  as  well  as  Oalathea ;  while  Edwards 
includes  Galathea  and  the  Eryonidse.  which  latter  family  was 
not  known  to  Leach,  and  only  to  Edwards  in  a  fossil  con- 
dition. 

The  union  of  these  very  distinct  generic  forms,  in  some  parts 
so  wholly  unlike,  clearly  demonstrates  that  the  conclusions 
that  haye  been  arrived  at  were  based  on  a  hypothetical  rather 
than  on  a  clear  appreciation  of  the  structure  and  development 
of  the  several  genera. 

K  we  take  the  carapace  of  the  two  forms  and  place  them 
side  by  side,  without  any  of  the  appendages  attached,  we 
shall  at  once  see  how  very  distinct  that  of  Ibaccus  and  all  the 
Scyllaridse  is  from  that  of  the  Palinuridse,  even  when  we 
take  them  from  ArchiSy  the  nearest  approximating  genus  of  the 
two  families. 

In  the  ScyllaridsB  the  eyes  are  implanted  in  two  distinct 
and  perfect  orbits  that  are  almost  complete  in  their  circular 
circumference ;  and  these  are  situated  far  apart,  in  some  genera 
(as  Scyllarus)  as  far  as  the  limits  of  the  carapace  will  admit. 

In  the  Palinuridae  there  is  no  orbit,  ana  the  peduncular 
structure,  whether  calcareous,  as  in  Palinurus^  or  membra- 
nous, as  in  PanuUrttSy  lies  in  front  of  the  anterior  margin  of 
the  carapace,  and  the  eye-peduncles  are  connected  with  each 
other  at  their  base. 

The  dorsal  surface  of  the  first  antennal  somite  in  Ibaccus 
and  all  the  ScyllaridaB  is  projected  in  front,  and  locked  by  a 
pair  of  dovetailed  processes  into  the  anterior  margin  of  the 
carapace ;  and  the  first  pair  of  antennae  is  articulated  at  the 
anterior  margin  of  this  somite. 

In  the  Palinuridae  the  first  antennal  somite  does  not  appear 
in  connexion  with  the  anterior  margin  of  the  carapace,  but  is 
developed  as  a  large  and  conspicuous  structure  in  advance  of 
the  eyes,,  and  at  its  anterior  extremity  the  first  pair  of  an- 
tennas is  articulated. 

The  second  pair  of  antennae  resemble  each  other  in  the  two 
separate  famihes  in  their  connexion  with  the  body  of  the 
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animal.  The  first  joints  are  completely  fosed  together  and 
with  the  somites  to  which  they  are  attached ;  and  there  is 
nothing  to  distinguish  them  from  the  metopns  or  firontal  sur- 
face of  the  anterior  somites,  except  the  presence  of  thephy- 
macerite,  or  tubercular  opening  to  the  green  ^land.  Three 
are  all  that  are  apparent  as  fredy  articulating  jomts  belon^ng 
to  the  peduncle  of  this  pair  of  antennse.  The  terminal  joint 
that  in  the  Scyllaridsa  exists  as  a  broad,  flat,  and  scale-like 
plate,  homologizes  with  the  long  multiarticulate  flagellum  of 
the  same  antennas  in  Palinurides. 

The  oral  or^ns  in  the  separate  families  are  veiy  distinct ; 
but  the  individuality  lessens  m  the  appendages  as  they  recede 
from  the  mouth.    The  gnathopoda  are  in  several  of  the 

Sfenera  only  specifically  distinct    The  pereiopodaor  walking- 
egs  are  typically  the  same  even  to  the  development  of  a 
small  chela  at  the  extremity  of  the  last  pair  in  the  females. 

The  carapace  is  bolted  down  by  a  strong  tubercle  attached 
to  the  sides  of  the  last  somite  of  the  pereion  {pereiodeis*) ,  both 
in  the  PalinuridsB  and  the  Scyllaridae ;  and  m  each  there  is  a 
small  aliform  process  that  overlaps  the  posterior  margin  of  the 
carapace  {pleodeis  f)  attached  to  the  first  somite  of  uie  pleon, 
but  which  is  less  important  in  the  Palinuridse  than  m  the 
Scyllaridffi.  All  the  somites  of  the  pleon,  inclusive  of  the 
telson,  are  generically  alike ;  but  the  pleopoda  or  appendages 
vary. 

In  the  Palinuridsa  the  first  pair  is  absent,  and  all  the  others, 
except  that  which  goes  to  form  the  tail-fan,  consist  of  a  single 
round  and  foliaceous  plate  in  the  male,  whereas  in  the  female 
the  second  pair  (Plate  XIV.  fig.  6,q)  has  two  foliaceous, 
ovate,  disk-like  plates,  the  inner  bein^  attached  to  a  two- 
jointed  pedicle ;  the  third  pair  (r)  consists  of  an  inner  three- 
jointed  biramose  branch,  and  an  outer,  ovate,  foliaceous 
J  late ;  the  two  following  are  on  the  type  of  the  third  pair, 
n  the  ScyllaridsB  the  first  is  present  in  both  male  and  female, 
and  is  biramose,  but  foliaceous  in  the  female  and  styliform  in 
the  male  (fig.  6,  p).  The  four  succeeding  are  biramose,  one 
branch  being  cr^lindrical  and  three-j'ointed,  the  other  single- 
jointed  and  fouaceous,  bein^  varied  a  little  in  both  sexes; 
but  the  whole  are  distinguishable  from  those  of  the  PaU- 
nuridsB. 

The  species  which  I  have  j'ust  described  under  the  name  of 
Synaxea  hyhrxdica  appears  to  be  a  combination  of  the  two 
families — an  intermediate  form  that  connects  the  two  very 
dissimilar  groups,  and  shows  the  way  in  which  they  approxi- 
mate the  more  normal  types  of  the  Macrura. 

*  kXcW,  bolt,  and  jMTMOft.  t  «eXcU;  bolt,  KiApUon. 

Ann.  ib  Mag.  N.  Hist.  Ser.  5.  Vol.  vii.  17 
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The  ejes  are  those  of  the  ScjUaridse:  the  second  pair  of 
antennsB  are  those  of  the  PalinoridsB.  The  legs  are  common 
to  both  forms,  and  the  carapace  belongs  to  neither.  The  frontal 
region  resembles  neither ;  and  the  posterior  resembles  both,  as 
al^  does  the  pleon,  whereas  the  pleonoda  are  modelled  on 
the  type  of  those  of  the  Scjllaridae,  ana  the  tail-fan  is  that  of 
both. 

The  first  thing  that  strikes  the  observation  is  the  rostri- 
form  adyancement  of  the  frontal  margin,  as  being  very  diffe- 
rent from  that  of  either  Scyllartis  or  Palinurus.  In  Panulirus 
the  frontal  margin  in  the  median  line  does  not  advance 
beyond  that  of  the  eyes ;  but  in  Palinurus  marinua  there  is  a 
small  triangular  prominence  that  projects  above  the  ophthal- 
mic somite  in  the  median  line,  in  Palinurus  Lalanaii  this 
prominence  is  still  farther  produced,  and  is  so  far  advanced 
that  it  reaches  beyond  the  ophthalmic  somite,  which  it  covers, 
and.  dipping  down,  meets  the  inner  portion  of  the  ventral 
surface  of  the  third  somite,  and  so  forms  an  imperfect  orbit  *. 
In  Synaxea  the  rostral  prominence  is  so  far  advanced  that  it 
reaches  to  the  extremity  of  the  third  or  first  free  joint  of  the 
second  pair  of  antennae,  beneath  which  the  anterior  and  inner 
angle  of  the  second  joint  of  the  second  pair  of  antennse  is 
visible,  and  is  seen  to  articulate  with  the  inner  and  posterior 
angle  of  the  next  joint. 

Laterally,  on  the  outside  of  the  orbit,  the  frontal  margin  is 
produced  considerably  in  advance  of  the  line  of  the  organs  of 
vision,  and  is  longitudinally  folded  at  an  obtuse  angle  beneath 
the  ventral  surface.  This  antero-lateral  development  of  the 
carapace  (which  I  do  not  remember  to  exist  anywhere  so  pro- 
minently, except  in  Polycheles  and  its  generic  allies)  produces 
in  the  frontal  margin  of  the  carapace  an  orbit  that  is  almost  as 
deep  as  that  of  Scyllarua.  The  posterior  margin  of  the  cara- 
pace is  not  free  as  in  the  Astacio^,  but  firmly  secured  in  its 
position  by  an  osseous  tubercle  (perewdeis)  attached  to  the  last 
somite  of  the  pereion,  and  lodged  in  a  corresponding  closelj- 
fitting  hollow  on  the  underside  of  the  carapace,  so  that  it  cannot 
be  raised  as  we  see  that  some  Crustacea  have  the  power  of 
doing.  The  anterior  somite  of  the  pleon  overlaps  laterally,  bj 
means  of  small  wing-like  processes  {pleocleis)j  the  posterior 
mar^  of  the  carapace.  This  is  a  feature  strongly  pronounced 
in  me  Scyllaridas  and  in  Polycheles  and  its  allies;  it  also 
exists  to  some  extent  in  the  Palinuridae^  but  to  a  less  efficient 
de^ee. 

The  ventral  surface  of  the  pereion  in  our  female  specimen 

*  I  am  much  inclined  to  think  that  P.  LaUmdU  of  Ed  warda  must  gene- 
rically  be  separated  from  both  PanuUms  and  Paliimrus, 
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is  broad  and  flat ;  and  all  the  legs  have  the  second  and  third 
joints  fiised  into  one — a  feature  common  to  the  Palinurid«  and 
Scyllaridae,  but  not  to  be  found  in  any  other  form  of  the  Ma- 
crura. 

The  last  or  fifth  pair  of  pereiopoda  is  very  much  smaller 
than  either  of  the  preceding  pairs ;  out  it  terminates  in  a  simple 
dactylus,  whereas  in  the  §cyllarid»  and  the  Palinuridse,  and 
in  some  of  the  genera  allied .  to  PolycheUs.  the  female  has  the 
posterior  pair  terminating  in  a  minute  chela — a  feature  that  is 
common  to  the  Anomurous  Crustacea,  but  not  to  be  found  in 
the  Astacidsd  or  Homaridse,  and  separates  them  from  those 
that  possess  this  character. 

In  Synaxes  the  pleon  has  a  longitudinal  central  ridge  or 
line  of  elevation — a  feature  common  to  many  of  the  Scyllaridse, 
but  seldom  seen  in  the  Palinuridse,  although  lines  of  demarca- 
tion without  elevation  are  apparent  in  the  Pcdinurus  marinua 
of  our  seas.  It  becomes  a  prominent  feature  in  the  Eryonid», 
but  is  never  seen  in  the  Astacidas  or  HomaridsB. 

The  pleopoda  are  developed  very  similarly  to  those  which 
exist  in  the  Scyllaridse,  and  are  distinguishable  from  those  of 
any  other  form  among  the  Macrura,  especially  in  the  female, 
where  one,  the  inner  (or  true  representative  of  the  leg),  is 
three-jointed  and  cylindrical,  and  the  outer  is  a  simple  folia- 
ceous  plate.  In  the  Palinuridse  in  the  male  there  is  only  the 
outer  leaf-like  plate,  the  irmer  ramus  being  absent.  In  the 
females  the  second  pair  consists  of  two  foliaceous  plates,  the 
third  and  following  of  one  foliaceous  plate  and  a  subcylin- 
drical  biramose  branch.  The  appendajge  which  belongs  to 
the  anterior  somite  is  well  developed  in  the  Scyllaridae,  is 
reduced  to  a  small  cylindrical  rod  m  SynaxeSy  and  is  absent 
in  the  Palinuridae. 

The  position  among  the  Macrura  that  the  present  species 
occupies  is  very  near  to  Paltnurus ;  and  its  departure  appears 
to  approximate  more  or  less  closely  the  genera  that  go  to 
make  up  the  family  of  the  Scyllaridse.  The  first  distinguishing 
feature  is  the  advanced  rostriform  projection  between  the 
eyes,  of  which  we  have  no  representative  in  either  of  the 
known  families,  although  in  some  species  a  small  incipient 
process  appears  to  exist,  as  in  Palinurua  marinus.  But  this 
feature  in  Synaxes  brings  the  form  of  the  carapace  into  close 
resemblance  with  that  of  the  Astacidea,  from  which  it  may  be 
distinguished  by  its  being  secured  at  the  posterior  margin.  The 
breadSi  of  the  ventral  surface  of  the  pereion,  the  form  of  the 
pereiopoda  and  antenna  are  all  peciuiar  to  the  PalinuridsBi 
whereas  those  of  the  pereiopoda  and  the  pleopoda  are  essen« 
tially  features  of  the  ScyllaridcB.   It  would  thus  appear  that  the 
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specimen  assumes  a  hybrid  appearance.  All  the  anterior 
appendages  except  the  eyes  are  tnose  of  Palinurus ;  the  eyes 
and  the  posterior  appendages  are  those  of  ScyUaruSy  while  the 
intermediate  appendages  are  common  to  both.  It  does  not  be- 
long to  any  genus  of  me  Palinurid® ;  and  it  does  not  belong  to 
any  in  ScylTarid» :  it  either  unites  the  two  outlying  families 
into  one,  or  it  is  the  type  of  a  form  distinct  from  either.  My 
own  inclination  is  to  bnng  the  three  into  one  family ;  but  our 
want  of  knowledge  of  the  character  of  the  brephalus  of  Synaxesj 
whether  it  be  that  of  Phyllosoma^  as  are  those  of  the  other 
two  forms,  in  each  of  which  are  several  very  distinct  and  well- 
defined  genera,  makes  it  more  prudent  for  the  present  to  group 
it  in  a  distinct  subfamily  in  the  same  tribe  as  the  other  two, 
thus: — 

Synaxidea. 

Synazida. 

Scyllarincu  Synaocina.  Palinurina. 

The  dried  condition  of  the  specimen  at  my  disposal  has 
enabled  me  only  slightly  to  examine  the  branchial  apparatus ; 
but  from  what  I  have  seen  I  think  it  m^  be  tabulated  by  the 
same  formula  as  that  of  Palinurus  and  ocyUarua. 

The  specimen  has  been  kindly  lent  to  me  for  examination 
by  Dr.  Carte,  and  belongs  to  the  Natural-History  Museum 
under  his  care  in  Dublin.  It  was  taken  in  the  West  Indies 
by  Commodore  Sir  F.  M'Clintock ;  but  the  depth  and  precise 
locality  are  not  recorded. 

EXPLANATION  OF  PLATE  XIV. 

Fig,  1.  Synaxes  hyhridka.    Dorsal  aspect. 

Fig,  2.  S,  hyhridica.    Ventral  aspect. 

Fig,  3.  8.  hyhridica.    Lateral  aspect  of  cephalon  (eye  removed). 

Fig.  4.  qy  second  |>air  of  nleopoda  (Synaxes,  female). 

Fig,  6.  p,  first  pair  of  pleonoda  (Arctus,  male) ;  g,  second  pair  of  pleo- 

poda  (Arctus,  female) ;  r,  third  pair  of  pleopoda  (Arctus,  female). 
Fig,  6.  q,  second  pair  of  pleopoda  (Paiinurus,  female)  j  r,  third  pair  of 

pleopoda  (Palinurus,  female). 


XX. — On  the  first  Part  of  a  Memoir  by  Mons.  Charles  Ober" 
thUr  on  the  Lepidoptera  of  the  Isle  ofAshohL  By  Arthur 
G.  BuTLEB,  F.L.S.,  F.Z.S.,&c. 

In  the  last  livraison  of  his  *  Etudes  d'EntomoIogie '  (some 

{reliminary  diagnoses  for  which  were  kindljf"  forwarded  to  me 
y>  the  author  mte  in  1880)  M.  Oberthttr  gives  an  account  of 
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a  collection  of  Lepidoptera  received  by  him  from  the  Isle  of 
Askold.  Mantchooria. 

Whilst  lepidopterists  are  much  indebted  to  M.  Oberthlir  for 
the  numerous  careful  figures  which  illustrate  this  memoir,  it 
must  be  a  cause  for  regret  to  all  who  study  it  that  equal  care 
has  not  been  taken  to  avoid  the  multiplication  of  synonyms. 

Monsieur  Oberthttr  is,  I  feel  sure,  too  genuine  a  naturalist 
to  be  hurt  at  the  correction  of  any  errors  which  ma^  have 
crept  into  his  publications;  and  as  the  Lepidoptera  of  Chma  and 
Japan  have,  for  vears  past,  been  my  special  study,  I  feel 
called  upon,  in  the  interests  of  science,  to  review  a  paper 
bearing  so  intimate  a  relation  as  this  does  to  the  entomolo- 
gical resources  of  those  countries. 

It  seems  to  me  that  when  an  entomologist  is  ready  not 
merely  to  distinguish  every  geographical  race  as  a  species, 
but  to  ffive  a  distinct  name  to  every  admitted  variety  or  sport, 
he  ought,  for  the  sake  of  consistency,  if  for  no  better  reason, 
to  adopt  all  genera  founded  uoon  well-defined  structural  cha- 
racters. This,  however,  M.  Oberthttr  has  not  done,  as  will  be 
at  once  seen  by  the  following  revised  list  of  his  supposed  new 
species. 

The  advantage  of  numerous  genera  is  (it  seems  to  me)  to 
enable  a  naturalist  who  does  not  possess  in  a  large  measure 
the  gift  of  order  which  would  enable  him  to  group  adlied  forms 
by  their  external  facies,  to  associate  them  by  the  more  scien- 
tific mode  of  examining  and  comparing  their  structural  pecu- 
liarities. 

The  following  is  a  list  of  tlie  Heterocera  in  M.  Oberthttr's 
memoir,  with  corrections  of  their  specific  and  generic  names 
where  required  :— 

Sphingida. 

Smertnihvta  askoldensisj  Oberth.  Belongs  to  the  group  of 
genera  near  iVo^mnnM^,  although  in  some  of  its  characters  it 
more  nearly  resemoles  Pergeaa.  It  has  no  connexion  what- 
ever with  ine  Smerinthinae. 

8merinihu8  Jankowshiij  Oberth.  Near  to  Triptogon  dyraa 
from  Ceylon. 

SDhinx  Davidis^  Oberth.    A  species  of  the  genus  Hyhicus. 

The  three  species  of  SphinridaB  will  therefore  all  stand, 
although  in  different  genera  nom  those  to  which  they  are 
referred. 

ZygsBiiidn. 
Procrts  pst/chtna^  Oberth. 


Digiti 


ized  by  Google 


230  Mr.  A.  G.  Butler  on  the 

LithoBiidflB. 

Lithosia  giganteaj  Oberth.     Beferable  to  the  genus  Collita 
of  Moore. 

CalUgenia  askoldensisj  Oberth.     Near  to  MiUochrista  minu 
aUij  if  (ustinct. 

Arotiida. 

Spilosoma  Dcerriesiiy  Oberth,     =  S.jpunclariumy  Cram* 
Spilosoma  Jankowskiiy  Oberth.     Near  to  Spilarctia  lac- 
teata  of  India. 

Of  S.  seriato-punctatay  Motsch.,  which  he  figures  under  the 
name  of  S.  stricUopunctatay  M.  Oberthiir  describes  specimens 
as  having  more  or  less  rose-colour  over  the  secondaries.  As 
we  have  both  sexes  with  barely  a  trace  of  rose-colour  both 
from  Yokohama  and  Tokei,  I  strongly  suspect  that  these  ex- 
amples with  rose-coloured  secondaries  are  referable  to  my 
Spilarctia  rosacea.  The  basal  black  costal  dash  is  charac- 
teristic of  a  group  of  allied  species ;  but  its  existence  on  oppo- 
site sexes  of  two  otherwise  dissimilar  forms  is  ver^  apt  to 
mislead  collectors,  who  naturally  jump  to  the  conclusion  that 
they  have  discovered  the  male  and  female  of  one  species. 

Idparida. 

Dasychira  virgineay  Oberth. 

Dastfchtra  olgay  Oberth. 

Dasychira  acronyctay  Oberth.  Two  species  are  here  con- 
founded, the  male  being  that  sex  of  Z>.  lunulatOy  Butl. ;  the 
female,  which  is  new.  may  retain  the  name.  We  have  both 
of  these  species  from  J  apan  in  both  sexes ;  and  a  mere  glance 
at  the  two  males  or  females  side  by  side  would  convince  the 
most  prejudiced  of  their  entire  distinctness :  the  male  of  D. 
acronycta  is  considerably  smaller  than  the  female ;  and  the 
female  of  D.  lunulata  is  in  like  manner  considerably  larger 
than  its  own  male. 

Leucoma  viperitay  Oberth.  A  species  of  Artaxa^  which  we 
have  recenfly  received  from  Tokei,  Japan.  * 

Lasiocampida. 

Pyrosis  ednWa,  Oberth.  Near  to  Podalia  dorsimacula. 
Walk. 

Odonestis  askoldensisy  Oberth.  Described  as  a  dark  variety 
of  O.potatoria ;  but  the  latter  species  varies  to  any  extent  in 
this  respect ;  the  colouring,  however,  appears  to  resemble  that 
of  0.  albomaculatay  a  common  Japanese  species  which  cer- 
tainly is  (as  M,  Oberthiir  suggests)  distinct  f5rom  0.  potatoria. 
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Odonestia  unicolar^  Oberth.  Described  as  a  red  variation  of 
O.  excMenSj  ButL 

Trisula  andrceaSj  Oberth.  ^PhaleraflaveacenSj  Bremer. 

This  species  is  a  Notodont,  although  referred  by  M.  Ober- 
thttr  to  tne  Lasiocampidse,  next  to  what  he  calls  "  BofnbyxV* 
neuatrta ;  the  ffenus  Trisulay  on  the  other  hand,  is  a  broad- 
winged  Liparid  having  the  larva  of  a  Lymantria.  P.jlaves- 
cena  is  a  common  Japanese  species. 

Satumta  Jankowskiiy  Oberth.  Referable  to  the  genus- 
Bhodia. 

Euphranor  axca^  Oberth.     A  form  quite  new  to  me. 

Pseudopsyche  Dembotoskiiy  Oberth.  A  species  of  Panisa 
near  circumdata. 

Idmacodida. 

Limacodes  castaneusy  Oberth.  ^Phrixolepia  sertceoiy  Butl. 
M.  Oberthttr  admits  this  sjnonjm  in  the  note  at  the  end  of 
his  description ;  but  he  nevertheless  retains  his  own  name. 
Limacodea  dentaJtuSy  Oberth. 

Geometrites. 

Nyaaiodea  olgariay  Oberth.  According  to  Dr.  Staudinger 
(so  M.  Oberthiir  tells  us),  this  is  probably  the  Biaton  lejuariua 
of  Erschoff.  If  this  is  so,  surely  it  is  unwise  to  run  the  risk  of 
adding  to  the  synonymy  by  proposing  another  name  for  it. 
We  have  this  species  from  Yokohama,  sent  by  Mr.  Pryer. 

Boarmia  attpitariay  Oberth.     Very  near  to  B.  comortaria. 

Boarmia  piperitariay  Oberth. 

Boarmia  Dembowakiariay  Oberth.  This  species,  in  my 
opinion,  does  not  belong  to  the  Boarmiid® ;  the  character  of 
its  markings  is  rather  that  of  Fidonta.  It  could  in  no  case  be 
referred  to  Boarmia^  if  its  antennse  are  so  slender  as  repre- 
sented. The  B.  mandahuraria  of  Bremer  appears  to  me  to  be 
a  Mdantppe  allied  to  my  B.  abraaaria. 

Boarmia  amphidaayariay  Oberth.     This  is  a  Hemerophila. 

Phorodeama  Jankowakiaria,  Mill. 

Phorodeama  amcenariay  Oberth.     This  is  a  Comibcana. 

NemoTxa  amphitritariay  Oberth.     This  is  a  ThaUra. 

AcidcUia  unioy  Oberth.     Is  not  this  a  Gorycia? 

PJuuiane  yriaeo-limbatay  Oberth.  ^Nematocampaatraminaay 
Butl. 

According  to  M.  Oberthtlr  his  "  Diagnoses "  were  pub- 
lished in  August  1879,  and  consequently  take  priority  of  my 
paper  published  in  the  ^  Annals  '  for  November  and  December 
1879. 
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Rhyparia  aaholdinarxaj  Oberth.  Since  it  is  not  advisable 
to  nse  the  same  generic  name  twice  over  in  different  groups 
of  tiie  Heterocerous  Lepidoptera,  I  proposed  the  name  Icteroaea 
for  this  genus  (see  Hi.  Tjp.  Lep.  Het.  ii.  Index,  p.  is,  and 

El.  xxxYii.  fie.  9)|  a  fact  which  M.  Oberthur  seems  entirely  to 
ave  overlooked. 

Mdanippe  luctuoaariaj  Oberth. 

Anticlea  Taczawmshiariaj  Oberth.  Common  at  Tokei, 
Japan. 

M.Oberthiir  refers  mjAcidalta  uniaterpis  to  Oamptogramma^ 
bj  which  alteration  he  certainly  does  not  improve  matters.  The 
species  is  somewhat  variable,  and  is  doubtless  identical  with 
Moore's  A.jpluriltnearia;  it  certainly  is  allied  to  A.  menu 
Haia^  and  is  neither  allied  to,  nor  does  it  in  the  least  resemble, 
any  species  of  Camptogramma. 

Eitcoamta  Hedemannaria^  Oberth.  ^Scotosia  certata  of 
Europe,  which  we  have  also  from  Japan.  M.  Oberthiir  says 
that  the  common  transverse  line  is  noticeably  more  undulated ; 
this,  however,  is  an  individual  difference  existing  only  between 
the  single  example  in  M.  Oberthiir's  possession  and  his  speci- 
mens of  S.  certata. 

Cidaria  corusaaria^  Oberth.  =  probably  C.  rt^^^oto,  var.,  of 
Europe.  There  are  few  species  more  variable  than  this,  one 
of  the  least  extraordinary  of  its  modifications  being  the  entire 
absence  of  lines  or  bands  from  the  secondaries.  We  have 
specimens  very  similar  to  that  figured  by  M.  Oberthur  both 
from  Japan  and  North  America. 

Cidaria  ventUata^  Oberth.  Near  to  C.  umbroaaria  and 
(7.  reUUa. 

Cidaria  fabrefactaria.  Oberth.    =  C.  corylata  of  Europe. 

Cidaria  aakoldaria,  Oberth.    =  C.jamezay  Bud.,  ?  . 

Of  this  species  we  have  hitherto  only  received  one  male,  and 
M.  Oberthiir  one  female ;  the  differences  between  tiie  two  are 
only  precisely  what  exist  between  the  sexes  of  other  species. 

Cidaria  ludovicaria^  Oberth. 

It  is  a  pity  that  M.  Oberthur  did  not  form  a  new  genus  for 
this  species,  for  Ahraxaa  junctilineata^  A.  plurilineata.  &c. ; 
they  are  not  true  Zerenidae,  yet  look  quite  out  of  place  in 
Cidariaj  from  which  they  differ  in  their  shorter  palpi,  some- 
what different  venation,  and  utterly  dissimilar  coloration. 
M.  Oberthiir,  however,  seems  to  consider  it  a  hindrance  to 
study  to  group  allied  forms  together  under  distinctive  names : 
if  tlus  be  not  the  case,  it  is  incomprehensible  why  he  should 
almost  invariably  refer  his  new  species  to  the  magazine  genera 
of  the  older  authors. 
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Ctdarxa  achatineUariaf  Oberth.     =  C.  achatinartay  var. 

According  to  the  author  this  only  differs  firom  the  European 
species  in  its  better-defined  markings  and  redder  colouring — 
differences  such  as  occur  between  individuals  of  the  same 
species  in  most  genera  of  Lepidoptera. 

KotodontidA. 

Dtcranara  aakolda^  Oberth.     —D.fdina^  Butl. 

It  is  strange  that,  in  this  instance,  M.  Oberthiir  has  not 
even  referred  to  mj  species :  his  figure  agrees  exactly  with 
some  specimens  from  Japan,  aiffering  from  my  type  only  in  its 
paler  colouring,  due,  I  have  no  doubt,  partly  to  starving  in  the 
larval  condition,  and  partly  to  rubbing.  The  species  fre- 
quently attains  a  much  greater  size. 

Harpyia  Taczanowakiiy  Oberth.  Probabljr  a  ThiacidaSj  but 
most  certainly  not  a  Harpyia  (compare  with  H.  verbasci  of 
Europe). 

Urcp2i8  Branickiiy  Oberth.  A  Phalera  of  the  P.  sigmata 
group. 

Notodonta  lineatay  Oberth. 

We  have  a  specimen  of  this  species  from  Tokei,  Japan. 

Notodonta  tfankowahiiy  Oberth.  Very  close  to  Feridea 
dromedarius. 

Notodonta  Dembowskiiy  Oberth.  Apparently  another 
Peridea. 

Notodonta  monetariaj  Oberth.  A  Peridea  close  to  P. 
trqnda. 

Notodonta  hombycinaj  Oberth.  This  species  does  not  ap- 
pear to  me  to  belong  to  the  Notodontidas;  it  may  be  a  Lima- 
codid,  a  Lasiocampid,  or  possibly  even  a  Liparid.  With- 
out seeing  the  insect  I  could  not  positivelv  refer  it  to  its 
true  family ;  but  its  aspect  is  less  that  of  a  ]n  otodontid  than 
of  any  of  the  others.  In  pattern  it  is  more  like  many  of  the 
Noctuites. 

DrymoniahihhayOhexth.  Seems  allied  to  Colocasiacoryli, 
Linn. 

Drymonia  velutina^  Oberth.  Appears  to  be  an  Ochro- 
stigma. 

Drymonia  lichen^  Oberth.  Beferable  to  Walker's  genus 
Cascera. 

Notodonta  plebeiay  Oberth. 

Trahcda  splendida.  Oberth.    Congeneric  with  Nadata. 

I  am  responsible  tor  this  generic  error,  having  been  misled 
by  Walker  s  careless  assignment  of  N.  niveiceps  to  his  genus 
Trabala.  A  reference  to  Abbot's  *  Insects  of  Georgia.'  ii. 
pi.  Ixxxii.,  will  convince  M.  Oberthiir  that  the  proper  loca- 
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tiou  for  N.  splendiday  cristata,  and  mveiceps  is  with  Nadata 
gibbosa.  The  convergence  or  divergence  of  the  lines  on  the 
primaries  seems  to  be  an  inconstant  chai'acter  in  this  group. 

Ptilodontis phisiotia J  Oh^r^.  "N ot  sl  Pttlodontts  {^Ptero- 
stoma). 

This  species  has  the  aspect  of  GeUiaj  a  genus  near  to 
Spatdlia\  but  M.  Oberthiir  figures  it  with  filiform  antennae,  a 
most  abnormal  character  for  a  male  Notodont.  Surely  this  is 
an  artist's  error? 

Lophopteryx  Ladislaty  Oberth. 

NOCTUITES. 

Cymatcfphora  argenteopictay  Oberth.  Near  to  C.  plumbeay 
Butl. 

Cymatcphora  ampliatay  Oberth.  (nee  ButL).  =0.  or  var.  of 
Europe? 

M.  Oberthttr^s  criticism  of  the  lithographic  drawing  of  this 
species,  bein^  based  upon  the  supposition  that  he  possessed 
my  species,  tails  to  the  ffround.  The  species  recognized  by 
"Walker  as  C.  ociiZam,  Linn.,  but  by  Dr.  Staudin^er  as  U. 
octogesimay  seems  to  me  to  be  referable  to  AsphcUta,  not  to 
Cymatophora ;  nevertheless  it  will  perhaps  be  best  to  give  the 
name  of  C.  intensa  to  the  Japanese  species  of  this  name,  and 
thus  save  all  confusion. 

Dtchonia  goliathy  Oberth.  Apparently  an  Agnopisy  in 
which  case  it  should  be  placed  in  the  Arctiidae  near  to  Diph- 
tera.  The  type  of  Momay  Htibn.  (a  genus  of  Notodontidse)  is 
M.  ludificay  not  orion, 

Leptina  macropteray  Oberth.  =  Cyana  deciptenSy  Butl. 

It  seems  that  my  specific  name  was  well  chosen,  since 
M.  Oberthiir  has  been  deceived  by  the  mere  pattern  of  the 
primaries  into  placing  it  with  the  North-Amencan  Noctuites 
of  the  genus  Leptina,  It  is  a  true  Lithosiid,  and  agrees  in  all 
its  structural  characters  with  C.  detrita. 

Apatela  Jankowskiiy  Oberth. 

ll.  Oberthtir  says  that  the  nearest  European  species  to  this 
is  Apatela  str^osaj  but  as  strigoaa  is  the  type  of  Hybomay  it 
follows  that,  if  alhed,  A.  Jankowskii  cannot  be  an  Apatela. 
It  is  more  like  Leptina. 

Leucania  inanisy  Oberth. 

Rhizoaramma  auriUgulay  Oberth. 

I  think  it  doubtful  whether  E.  petrorhiza  can  be  separated 
generically  from  Eticaltmia  {E.gnaphalii) :  but  if  so,  it  might 
be  placed  with  my  E.  saga  of  Japan,  to  wnich  M.  Oberthiir's 
species  seems  also  to  ht  allied.     I  find  that  L.  petrificata 
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(type  of  Ltthophane)  differs  genericaUy  from  E.  saga^  which 
I  provisionally  referred  to  the  same  genus. 

Apamea  cukoldis^  Oberth.  Like  A,  ophtogramma  in 
pattern. 

Miana  arcta^  Oberth.  (nee  Lederer).  s=sRaphia  JhscicUay 
var.  ? 

Lederer's  species  is  a  true  Mtana^  so  far  as  I  can  judge  by 
his  figure. 

Miana  parietumj  Oberth.  Probably  =  Raphiajiuciatay  Butl. 

This  figure  by  M.  Oberthiir  does  not  represent  the  white 
fringes  to  the  tegulsB  and  whitish  metathorax  of  R.  faaciata  ; 
but  it  does  not  appear  to  be  very  exact,  the  markings  seem 
blurred. 

Caradrtna  alhosignatay  Oberth.  ^Radinacray  sp.  close  to 
B.  lineoaay  Moore. 

We  have  Moore's  species  from  Tokei,  which  renders  the 
distinctness  of  (7.  albosignata  a  little  doubtful ;  still,  if  the 
slight  differences  noticeable  in  M.  Oberthiir's  figure  are  true 
to  nature,  the  species  will  stand. 

Caradrtna  ccecay  Oberth.  Described  as  a  variety  of  the 
preceding.    We  have  a  specimen  of  this  moth  from  Tokei. 

Agrotxs  autumnalisy  Oberth. 

Noctna  atupenSy  Oberth.  =  Ochrcpleura  near  0.  muaiva  of 
Europe. 

We  have  this  species  from  Tokei;  it  is  of  little  more 
than  half  the  bulk  of  0.  stupenda ;  the  name  given  is  so  near 
to  mine  in  sound  that  it  is  a  pity  it  was  used. 

Noctua  hysginay  Oberth.    =  Oraphiphora  Ivhentiay  Butl. 

Tceniocampa  auraricBy  Oberth.    ^=s  Semiophoray  sp. 

DianthcBcia  admiranday  Oberth.  Near  to  Epia  echti  of 
Europe. 

PMogophora  pollens y  Oberth.  ^Phhgophora  periculoea  ?, 
Ou^n.  (faded). 

M.  Oberthiir  says  that  this  is  without  doubt  the  species 
which  I  figured  unaer  the  name  of  P.  beatrta.  If  M.  Oberthiir 
had  no  doubt  about  this,  why  did  he  (knowing  my  description 
was  published  probably  before  his  specimens  were  caught)  take 
the  trouble  to  rename  it.  If  M.  Oberthiir's  figure  is  a  ^ood 
one,  P.  pollens  is,  without  doubt,  not  my  P.  beotria ;  it  is 
smaller,  of  a  different  sha^,  altogether  paler  and  duller,  and 
the  belt  across  the  primanes  is  of  a  very  different  form.  It 
agrees  exactly  with  a  pale  specimen  of  P.periculosa  in  our 
collection ;  and  this  I  believe  it  to  be. 

Aplecta  oskoldoy  Oberth.     Described  as  a  variety  of  Eurois 


E.  imbrifero  differs  from  E.  nebuloso  much  in  the  same  way. 
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Hadena  Jankowskit^  Oberth.  ^Apamea  gemina^  var,, 
Hiibn. 

Nobody  who  knows  the  extreme  variability  of  this  species 
can  regard  M.  Oberthiir's  form  as  a  distinct  species  :  we  have 
European  examples  rather  larger  than  his  figure  and  agreeing 
with  it  in  pattern. 

Hadena  koeakka^  Oberth.  Near  to  H,  atripltcisj  but  with 
the  white  spot  of  the  primaries  formed  as  in  ^.  auriplena 
{Eurois?  auriplena^  Wlk.). 

TelestUa  malachites^  Oberth.  —Ganna^  sp.  close  to  G. 
jmlchrijncta. 

Acontia  vartegaUij  Oberth.  Apparently  an  Anarta  (A, 
myrtilli^uf.) 

Aamttaflavomaculata^  Oberth.  Somewhat  like  "  Eraslria^^ 
rubicunda^  Wlk.,  but  probably  congeneric  with  the  preceding 
species. 

Erastria  nemorum^  Oberth.  Near  to  E.Juscula^  which  is 
common  in  Japan. 

Erastria  costimaculaj  Oberth. 

Erastria  mandschurianay  Oberth.  Belongs  to  the  Lima- 
codidss. 

We  have  this  beautiful  little  moth  from  Tokei ;  its  colora- 
tion and  the  slendemess  of  its  abdomen  must  have  been  the 
only  characters  which  suggested  to  M.  Oberthiir  that  it  be- 
longed to  the  Acontiidse ;  its  short,  curled,  pectinated  antennsB 
(misrepresented  by  M.  Oberthiir's  artist),  and  the  scattered 
shining  scales  all  over  the  primaries,  as  also  the  banding  of 
these  win^  beyond  the  middle,  should  have  guided  him  to 
the  naturd  family  of  the  species.  I  would  propose  to  call  this 
genus  Mimerastriaj  from  the  somewhat  vague  resemblance 
which  the  species  bears  to  E,  candidula^  ana  which  has  thus 
misled  M.  Oberthiir. 

Plttsia  nadefay  Oberth.     =Plusia  zosimay  var.,  Hiibn. 

In  the  British  Museum  from  Japan ;  it  attains  a  consider- 
ably greater  size  than  the  figure,  which  is  very  poor :  the 
discal  lineand  outer  border  of  the  secondaries  are  wholly  omitted 
by  the  artist ;  and  the  brown  patches  on  the  primaries  are  too 
pale.  If  the  Japanese  form  be  regarded  by  M.  Oberthiir  as 
distinct  (as  possibly  it  may  be),  I  will  not  deprive  him  of  the 
pleasure  of  naming  it. 

Phisia  esmeralday  Oberih.  =Pltisia  monetay  var.,  Linn, 
(teste  M.  Oberthiir). 

Plusia  locuplesy  Oberth.     =^Pltisia  arnatissimay  Walker. 

This  Plusia  is  fairly  common  in  Japan. 

Amphipyra  obscuray  Oberth.  =:Amphipyra  pyramideay 
L.  (teste  Oberth.). 
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CkUoccUa  obseuratGy  Oberth.  =  C.  uniciAay  Walk. 

I  see  that  M.  Oberthiir  has  united  the  genera  Chryaori- 
thrum  and  Bolina  I  After  this  nothing  will  surprise  me ;  for  I 
do  not  think  two  genera  of  Noctnites  less  alike  could  easily 
be  found. 

Capnodes  Jankowakity  Oberth. 

Madopa  flavomacula^  Oberth. 

Thus  finishes  M.  Oberthiir's  first  part  of  his  Memoir  on 
Lepidoptera  of  the  Island  of  Askold.  It  is  sincerely  to  be 
hoped  that  his  next  will  be  an  improvement  upon  it,  as  it  is 
impossible  to  overestimate  the  injury,  through  waste  of  time, 
which  is  occasioned  to  workers  by  the  publication  of  duplicate 
names  for  the  same  species — a  fault  which,  of  all  men,  I  had 
believed  my  firiend  M.  Oberthiir  one  of  the  most  anxious  to 
avoid. 


XXI. — Contribution  to  the  Knowledge  of  the  Family  Tin- 
tinnodea. By  Hermann  Fol,  Professor  in  the  University 
of  Geneva*. 

[Plate  XVn.  figB.  !-«.] 

Throughout  the  still  imperfectly  known  class  of  the  Infosoria 
there  is  perhaps  no  group  of  which  the  structure,  classification, 
and  synonymy  are  so  obscure  as  those  of  the  family  of  the  TYn- 
tinni.  This  is  because  most  authors  have  thrown  pell-mell 
into  this  family  very  diverse  forms,  characterized  so  insuffi- 
ciently that  one  does  not  know  what  to  make  of  such  proble- 
matical types.  Or.  again,  we  have  seen  authors  who  only  knew 
a  small  number  of  forms  belonging  to  a  different  group,  take 
tiiese  forms  as  the  type  of  the  family,  and,  upon  this  erroneous 
basis,  upet  the  dia^osis  of  the  latter. 

But,  Wore  seeking  to  establish  the  zoological  position  of 
our  Inrosoria,  it  will  be  well  to  cast  a  glance  at  the  organiza- 
tion of  the  forms  that  I  have  observed,  so  as  to  be  able  to 
compare  my  results  with  those  of  other  authors. 

T\iq  Tintinnodea  are  very  abundant  in  the  roads  of  Ville- 
franche,  but  all  belong  to  a  few  species  which  I  shall  describe 
hereafter.  These  species,  moreover^  will  be  divided  into  three 
distinct  genera,  taking  as  the  basis  of  the  classification  the 
form  of  the  test.  Nev^heless  the  structure  of  the  animals 
presents  a  remarkable  uniformity. 

•  Translated  by  W.  S.  Dallas,  F.L.S.,  from  the  '  Bibliothdque  Uniyer- 
selle  :  Archiyes  aes  Sdencea  Physiques  et  Natorelles/  ^  p^riode,  tome  y. 
pp.  6-24^  Januaiy  15,  1881.  The  writmgs  of  preyious  authors  are 
referred  to  by  numbers,  which  are  explained  in  a  nibliographical  list  at 
the  end  of  the  memoir. 
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The  body  (PI.  XVII.  figs.  2  and  4)  is,  in  general  terms, 
conical,  terminated  above  by  a  broad  disk,  and  produced  below 
into  a  contractile  appendage  which  is  longer  or  shorter  accord- 
ing to  the  species.  Energetic  as  are  the  contractions  of  this 
sort  of  peduncle,  it  nevertheless  does  not  present  that  trans- 
verse striation,  recalling  the  texture  of  the  striped  muscles, 
which  characterizes  the  peduncle  of  the  VarttceUce.  Claparkle 
and  Lachmann  (YII.  p.  195)  have  clearlv  recognized  this  fact, 
which  helps  to  establish  the  distinction  between  the  Tintinni 
and  the  VarttceUce.  Stein  has  observed  that,  when  the  animal 
detaches  itself  from  its  test,  the  peduncle  enters  into  the  body 
and  becomes  confounded  with  it — a  proof  that  it  consists  of 
sarcode  with  no  special  differentiation. 

The  superior  aiscoidal  extremity  or  peristome,  when  the 
animal  is  in  a  state  of  perfect  extension,  is  placed  a  little 
obliquely  with  relation  to  the  aperture  of  the  test.  This  posi- 
tion, and  the  long  cilia  which  eamish  it,  give  it  a  great  re- 
semolance  to  the  disk  of  the  VbrticellcB.  Neverthdess  this 
similitude  is  only  apparent,  as  ClaparMe  and  Lachmann 
have  well  remarked.  In  fact,  the  mouth,  instead  of  being 
placed  at  the  outer  margin  of  the  disk,  as  in  the  VorticellcBy 
18  situated  in  its  interior,  and  often  even  near  its  centre.  The 
disk  itself,  instead  of  being  flat  or  slightly  convex,  as  is  the 
case  in  the  Vorticellina,  is  hollowed  out  uke  a  saucer ;  and 
the  vibratile  cilia,  instead  of  forming  a  single  row  round  the 
margin  of  the  disk,  are  implanted  in  great  numbers  and  in 
several  lines  over  the  greater  part  of  the  surface. 

The  arrangement  of  these  vibratile  cilia  is  exceedingly 
curious  and  interesting,  and  deserves  to  fix  our  attention  the 
more  because  it  has  not  been  described  by  any  of  the  authors 
who  have  busied  themselves  with  the  Tintinnu 

The  whole  margin  of  the  disk  is  occupied  by  long  and  strong 
motor  cilia,  which  strike  the  water  vigorously  and  give  the 
animal  an  exceedingly  rapid  rectilinear  movement  of  transla- 
tion. All  authors  speak  of  this  unruly  natation,  and  of  the 
rapidity  with  which  the  animal  traverses  the  field  of  the  ob- 
jective, and  they  make  it  an  excuse  for  any  thing  that  may 
be  imperfect  in  their  descriptions. 

I  have  spoken  of  a  rectilinear  movement.  It  is  thus,  in 
fact,  that  the  animals  habitually  swim ;  but  they  can  readily 
deviate  from  the  direct  line  when  they  have  to  avoid  an  olJ- 
stacle.  Moreover  the  animal  is  constantly  turning  upon  itself 
during  its  progress,  which  is  therefore  comparable  to  that  of  a 
rifle-baU. 

As  soon  as  these  great  motor  cilia  commence  their  action, 
they  present  the  so-odled  phenomenon  of  rotation  in  a  high 
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degree.  The  undulation  is  propagated  from  right  to  left,  the 
observer  being  supposed  to  be  placed  in  the  axis  of  the  animal ; 
so  that  one  would  imi^ine  he  saw  a  toothed  wheel  turning  in 
the  direction  indicatea  (PL  XVII.  figs.  2,  3,  and  4).  Are 
these  cilia  implanted  upon  a  single  circular  or  spiral  line,  as 
Stein  supposes?  or  do  they  form  a  broken  line?  To  solve 
this  question  we  may  begin  by  examining  the  arrangement  of 
the  other  cilia  which  garnish  the  upper  surface  of  the  disk. 

These  cilia  are  arranged  in  parallel  lines,  all  curved  in  the 
same  direction  (fig.  3)  and  running  from  the  margin  of 
the  disk,  or  peristome,  towards  the  mouth.  In  one  species  I 
have  counted  twenty-four  of  these  rows.  The  mouth  occu- 
pying an  excentric  position,  the  rows  which  start  from  the 
margin  nearest  to  that  aperture  are  of  course  much  shorter 
than  those  which  start  from  the  more  distant  margin  (see 
figs.  2  and  3) ;  the  others  are  of  intermediate  length.  There 
are,  however,  only  a  few  lines  of  cilia  that  actually  reach  the 
entrance  of  the  mouth ;  and  these  are  precisely  the  shortest 
ones.  The  others  stop  so  as  to  leave  the  central  part  of  the 
disk  naked  (fig.  3). 

All  the  rows  of  which  I  have  just  been  speaking  are  formed 
of  thick,  short,  slightly  recurved  cilia,  scarcely  attenuated  at 
their  free  extremity,  and  only  beating  for  moments.  Their 
len^h  decreases  regularly  from  the  margin  of  the  peristomCi 
which  bears  the  thickest  and  longest,  to  the  inner  extremity 
of  the  row,  which  is  formed  of  much  shorter  and  more  slender 
cilia  (see  figs.  2  and  3).  The  shortest  rows,  which  occupy  the 
buccal  margin,  are  also  those  the  cilia  of  which  are  shortest  on 
the  average. 

Let  us  now  return  to  the  motor  cilia,  to  ascertain  what 
relation  they  may  present  to  the  cilia  of  the  disk.  And,  in 
the  first  place,  u  we  carefally  examine  the  margin  of  the 
peristome  from  the  upper  surface,  leaving  out  of  consideration 
the  cilia  with  which  it  is  furnished,  we  shall  notice  that  this 
margin  is  not  simply  rounded,  but  rather  denticulated.  The 
teeth  resemble  those  of  an  ordinary  saw ;  that  is  to  say,  each 
tooth  is  bounded  by  two  lines,  one  of  which  is  very  long  and 
nearly  a  tangent  to  the  circumference,  while  the  other  is  short 
and  nearly  follows  the  direction  of  a  radius.  It  is  unnecessary 
to  say  that  all  the  teeth. are  turned  in  the  same  direction. 
Now  this  direction  is  precisely  that  towards  which  the  rows 
of  short  thick  cilia  deviate ;  and  each  of  the  rows  corresponds 
to  one  of  the  denticulations  of  the  margin,  in  such  a  manner 
that  it  terminates  at  the  base  of  the  longer  side  of  the  denti- 
culation,  or  that  which  forms  a  tangent  to  the  margin  of  the 
disk. 
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This  arrangement  once  nnderstood.  it  is  easy  to  ascertain 
that  the  large  motor  cilia  are  implantea  upon  the  longer  margin 
of  each  denticnlation.  Hence  they  do  not  form  a  continnoos 
circolar  or  spiral  line,  but  a  broken  line,  the  segments  of 
which  are  omy  simple  continuations  of  the  rows  of  short  cilia. 
In  other  woros,  all  the  cilia,  whateyer  thej  may  be,  which 
garnish  the  disk  are  implanted  in  accordance  with  about 
twenty  parallel  spiral  lines.  Each  row  commences  tangen- 
tially  to  the  margin  of  the  disk  by  a  certain  number  of  motor 
cilia,  then  curyes  towards  the  centre,  bearing  thick  short  cilia, 
gradually  diminishing  from  the  periphery  towards  the  centre. 

The  entrance  to  the  mouth  meets  the  surface  of  the  disk 
obliquely,  the  pharynx  being  directed  towards  the  left,  at  the 
same  time  gradually  contracting  (fi^.  2  and  3).  By  looking 
at  the  animal  in  profile  (fig.  2)  it  is  easy  to  see  that  the 
pharynx  is  lodged  m  a  poucn-like  lateral  projection  of  the 
body  of  the  Infusorian.  This  projection  is  more  strongly 
marked  in  certain  species,  and  becomes  yery  striking  in 
meagre  indiyiduals  when  placed  exactly  in  profile  (fig.  2). 
We  then  see  that  a  certain  number  of  the  rows  of  cilia  of  the 
disk  (those,  no  doubt,  which  start  from  the  margin  of  the 
peristome  nearest  to  the  mouth)  descend  into  the  pharynx,  and 
there  form  a  series  of  nearly  straight  parallel  lines  composed 
of  extremely  fine  cilia. 

The  actual  marcin  of  the  mouth  is  frimished  with  tolerably 
stout  and  lon§  cilia  which  beat  energetically;  but  I  haye 
not  succeeded  in  ascertaining  precisely  what  relation  may  exist 
between  these  cilia  and  those  which  I  haye  just  described  in 
detail.  All  the  rest  of  the  surface  of  the  body  of  the  species 
that  I  haye  obsenred  was  smooth  ;  at  least  it  is  hardly  pro- 
bable that  cilia,  howeyer  fine  they  might  be,  could  haye 
escaped  my  obseryation  had  they  actually  existed. 

Tne  description  that  I  haye  just  giyen  may  seem  long. 
This  is  because  the  difficulty  of  obseryation  is  extreme,  be- 
cause the  eye  must  be  aided  by  reasoning,  in  order  to  succeed 
in  understanding  an  arrangement  so  complex  and  so  noyel  in 
science,  and  because  I  determined  to  follow  in  my  exposition 
the  same  order  as  in  my  researches,  so  as  to  uu^ilitate  the 
verification  of  my  results. 

Claparkle  and  Lachmann  (VII.  p.  192)  indicate  as  the 
general  character  of  the  Tintinnodea  that  these  animals  are 
ciliated  on  their  whole  periphery,  and  that  the  peristome  bears 
vigorous  cirri,  forming  seyeral  concentric  rows.  We  have 
just  seen  that  the  general  ciliary  covering  is  deficient  in  many 
gpedes,  and  that  the  cUia  of  the  peristome  present  an  arrange- 
ment very  different  from  that  inoicated  by  the  above  authors. 
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Stein  (who  is  above  all  preoccupied  by  the  relationship  which 
he  supposes  to  exist  between  the  Tintinni  and  the  Vorticdlce) 
declares  that  the  peristome  bears  cilia  onlj  at  its  margin — 
namelj,  a  single  row,  which  descends  into  the  mouth,  and  in 
this  way  represents  a  dextrogjnrous  spiral.  I  am  quite  ready 
to  believe  that  Stein  had  before  him  an  Infusorian  thus  organ- 
ized, since  he  tells  us  so ;  but  this  animal  certainly  was  not 
a  Ttntinnusy  and  probably  belonged  to  some  ^oup  allied  to 
the  Vorticellce.  Another  marine  form,  observed  without  test, 
but  which  this  author  rightly  or  wrongly  regards  as  the  legi- 
timate proprietor  of  certain  empty  tests  found  in  the  produce 
of  the  same  gathering — another  form,  I  say,  is  described  as 
bearing  on  the  margin  of  the  peristome  an  outer  row  of  long 
cilia,  and  a  single  inner  row  of  cilia  onlv  half  the  length.  It 
is  difficult  to  judge  whether  the  autlior  had  to  do  with  a  Tin- 
tinnus  of  which  he  has  given  only  an  imperfect  description, 
or  with  some  quite  different  genus  of  Infusoria.  In  any  case 
Stein's  observations  were  less  fortunate  than  those  of  Clapa- 
r^de  and  Lachmann,  to  whom  the  German  writer  addressed 
criticisms  as  severe  as  they  are  undeserved. 

If  we  carefully  examine  the  surface  of  the  disk  in  the 
neighbourhood  of  the  mouth,  we  observe  there  a  slight  cres- 
centiform  projection,  which  rises  above  the  side  on  which  the 
margin  of  the  orifice  forms  an  acute  angle  (see  fig.  3). 
Are  we  to  compare  this  projection,  with  its  scarcely  indicated 
outlines,  to  the  part  that  Stein  describes  in  his  so-called 
Tintinni  under  the  name  of  "  forehead,"  and  compares  to 
the  disk  of  the  VorticeUoB'f  I  cannot  tell;  but  it  is  certain 
that  the  slight  swellinj^  in  our  Tintinni  has  no  relation,  near 
or  distant,  with  the  di^  of  the  Vorticellina. 

The  nucleus  of  our  Tintinni  is  very  difficult  to  see.  It  can 
hardly  be  discerned  except  in  famished  individuals.  More- 
over I  have  not  paid  much  attention  to  this  organ,  since  it  is 
at  present  demonstrated  that  the  form,  the  structure,  and  the 
number  of  the  cytoblasts  varies  iutinitely  more  in  the  different 
periods  of  the  existence  of  a  single  individual  than  it  differs 
from  one  species,  or  even  genus,  to  another.  Hence  I  have 
some  difficulty  in  understanding  how  Stein  can  so  much  blame 
Claparfede  and  Lachmann  for  not  having  described  the  nucleus 
in  the  forms  observed  by  them.  Whenever  I  have  thought  I 
could  see  a  nucleus  it  has  appeared  to  me  to  be  situated  near 
the  peristome,  in  the  upper  part  of  the  body,  and  to  present 
an  oval  form  (PI.  XVII.  fig.  4).  Sometimes  I  have  thought 
that  I  could  distinguish  a  contractile  vacuole  in  the  inferior 
re^on  of  the  body  (fig.  4).  But  how  is  one  to  arrive  at  cer- 
tainty with  animals  which  swim  and  turn  upon  themselves 
Ann.  &  Mag.  N.  Hist.  Ser.  5.  Vol.  vii.  18 
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with  such  rapidity,  and  only  stop  when  they  contract  into  a 
shapeless  mass  ? 

The  test  of  our  animals  is  composed  of  a  hard  slightly 
elastic  material,  which,  however,  breaks  when  the  pressure  is 
slightly  increased.     This  substance  resists  acids  even  when 
tolerably  concentrated,  and   presents  no   evolution  of  gas; 
therefore  it  is  not  an  earthy  carbonate.     It  bums  away  en- 
tirely at  a  dull  red  heat ;  hence  it  is  not  silica.     It  resists  for 
a  long  time  the  action  even  of  tolerably  concentrated  alkalies ; 
consequently  it  is  not  a  homy  substance.     There  remains 
only  chitine,  to  which  we  are  led  by  the  method  of  exclusion. 
Leaving  the   description  of  the  different  forms  observed 
until  we  come  to  speak  of  the  genera  and  species,  I  shall  only 
remark  that  the  test  generally  presents  two  distinct  layers, 
which,  however,  to  ail  appearance,  are  of  the  same  chemical 
composition.      All   the  tests   hitherto  observed  by  various 
authors  and  by  myself  may  be  referred  to  three  types  which 
seem  at    the  first  glance  very  distinctly  marked — namely, 
smooth  tests,  tests  gamished  with  adherent  foreign  particles, 
and  latticed  tests.     However,  there  are  species  which  esta- 
blish the  transition  between  the  smooth  tests  and  the  tests 
with  adherent  particles:  and  on  the  other  hand,  among  the 
latticed  tests,  that  whicn  I  have  had  the  opportunity  of  ob- 
serving was  continuous,  and  only  hollowed  out  by  a  number 
of  small  cavities  on  its  outer  surface.     It  was  not  perforated, 
which  approximates   it  to  certain  smooth   tests  presenting 
patterns  on  their  outer  surface. 

Notwithstanding  all  my  researches,  I  have  not  succeeded  in 
observinff  the  reproduction  of  these  animals.  On  the  other 
hand,  I  have  very  frequently  observed  the  initial  act  of  the 
sexual  reproduction  of  Infusoria,  namely  conjugation.  It  is 
well  known  that  the  Infusoria,  after  arriving  at  a  certain  point 
in  their  cycle  of  development,  unite  two  and  two  and  become 
more  or  less  intimately  amalgamated.  The  nuclei  of  the  two 
copulated  individuals  also  become  amalgamated,  and  appear 
to  exchange  a  part  of  their  substance.  After  this  act,  wnich 
in  its  essential  features  corresponds  to  the  fecundation  of  the 
Metazoa,  the  two  individuals  separate,  and  each  of  them  re- 
produces by  a  phenomenon  of  total  or  partial  scissiparity. 

In  the  Itnttnni  the  presence  of  the  test  is  not  an  obstacle 
to  conjugation.  The  mdividuals  do  not  quit  their  tests  in 
order  to  unite ;  they  amalgamate  by  the  margin  of  the  peri- 
stome. The  point  of  union  is  absolutely  constant ;  it  is  situ- 
ated in  the  vicinity  of  the  mouth,  but  a  little  to  the  left  of  the 
latter,  in  such  a  way  that  two  individuals  in  conjugation 
always  form  a  perfectly  symmetrical  figure  (PI.  XVIl.  fig.  3). 
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The  union  is  tolerably  extensive  and  very  intimate,  and  lasts 
for  several  hours.  During  this  time  the  copulated  individuals 
cannot  withdraw  into  their  tests  ;  they  are  condemned  to  re- 
main in  the  state  of  extension ;  and  although  their  natation  is 
almost  as  rapid  as  that  of  the  isolated  individuals,  this  circum- 
stance is  none  the  less  favourable  to  the  study  of  the  arrange- 
ment of  the  vibratile  cilia  of  the  disk.  I  believe  that  without 
these  copulated  individuals  I  should  never  have  succeeded 
completely  in  unravelling  the  question  of  the  mode  of  implan- 
tation of  the  cilia  of  the  peristome. 

Systematic  Fart. — The  genus  Tintinnus  was  established,  if 
I  am  not  mistaken,  by  Otto  Friedrich  Mttller  (I.).  but 
under  this  name  that  author  included  a  whole  miscellaneous 
group  of  diverse  forms  described  in  a  very  unsatisfactory 
manner.  Schrank  (II.)  and  afterwards  Ehrenberg  (III.) 
circumscribed  the  genus,  and  took  as  its  type  (and  this  is  im- 
portant to  note)  a  marine  form,  Tintinnus  inquilintts,  Schrank, 
to  which  Ehrenberg  added  a  second  (also  marine)  species, 
Tintinnus  svhulatus^  Ehrenb. 

Dujardin  (IV.),  again,  confounded  the  Tintinni  with  ano- 
ther and  very  diflFerent  genus,  namely  the  Vaginicolce^  and 
grouped  together  animals  some  of  them  free,  others  sessile, 
and  which  had  no  real  relationship.  Neither  this  author  nor 
his  predecessors  give  us  descriptions  which  enable  us  to  dis- 
tinguish with  certainty  the  animals  of  which  they  speak,  or 
especially  to  form  any  idea  of  their  organization.  It  is  only 
by  means  of  the  figures  they  give  (which,  moreover,  are  very 
rough)  that  we  have  been  able  subsequently  to  ascertain  the 
species  named  by  them. 

Claparfede  and  Lachmann  (VII.)  are  the  first  authors  who 
have  given  us  anyjprecise  knowledge  as  to  the  structure  of 
these  infusoria.  Tney  very  justly  take  as  the  types  the 
marine  species  described  by  Ehrenberg,  and  group  round 
these  first  species  a  whole  series  of  allied  forms.  They  very 
well  describe  the  form  of  the  body,  and  the  form  and  structure 
of  the  peduncle ;  they  point  out  with  perfect  justice  the  impor- 
tant fact  that  the  Tintinnodea  have  nothing  comparable  to  the 
disk  of  the  Vorticellce^  and  that  the  vibratile  cilia  form  several 
rows  round  the  peristome.  Where  the  disk  of  the  VorticeUce 
is  situated,  there  is  here  only  "a  concave  depression,  the 
bottom  of  which  goes  rising  towards  the  peristome,  and 
becomes  confounded  with  it."  Clapar^e  and  Lachmann 
ascribe  to  all  the  Tintinnodea  a  cihary  coat  covering  the 
whole  body  of  the  animal.  This  assertion  is  too  general ;  for 
there  are  species,  indubitably  belonging  to  this  group,  of  which 
the  body  is  absolutely  smooth.    Our  authors  describe  fifteen 
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new  species,  all  of  which  they  refer  to  the  genus  TintinnuSy 
at  the  same  time  remarking  that  the  structure  of  the  tests 
would  allow  the  establishment  of  a  series  of  generic  divisions. 
In  fact  among  the  species  which  they  describe  there  are  some 
which  have  a  gelatinous  test,  others  an  agglutinant  test,  others 
a  test  with  small  cavities  on  the  surface,  and,  lastly,  others 
with  a  delicate  smooth  test. 

On  the  other  hand  Ehrenberg  (VI.)  separated  from  the 
Tintinni  properly  so  called  another  genus,  including  three 
species  and  cnaracterized  by  a  test  perforated  like  a  trellis  or 
grate.     This  genus  received  the  name  of  Dictyocysta^  Ehr. 

So  far  all  went  well.  The  structure  and  history  of  the 
Tintinnodea  were  imperfectly  known,  it  is  true ;  but  at  least 
there  were  included  under  this  name  only  forms  the  relation- 
ship of  which  was  real  and  the  characters  of  which  were 
ascertained  in  their  principal  features.  Then  came  Stein 
(VIII.) ,  who,  by  an  incredible  confusion,  introduced  disorder 
into  the  whole  characteristic  of  the  group.  In  fact  this  natu- 
ralist found  in  the  fresh  waters  an  Infusorian  with  a  very 
elongate  test,  sometimes  free,  sometimes  fixed ;  this  Infuso- 
rian has  only  a  single  spiral  row  of  cilia  on  the  peristome,  a 
row  which  terminates  in  the  pharynx.  The  surface  sur- 
rounded by  the  peristome  is  smooth,  and  can  be  elevated  and 
depressed  like  the  piston  of  a  pump.  What  does  our  author 
conclude  from  this?  That  this  Infusorian  belongs  to  some 
eenus  allied  to  the  Vorttcelloe  but  essentially  different  from 
uie  Tintinni?  By  no  means  I  Stein  concludes  that  he  has 
before  him  the  true  type  of  the  genus  TintinnuSj  the  relation- 
ship of  which  he  establishes  in  consequence,  throwing  doubt 
upon  at  least  a  part  of  the  results  of  Claparfeae  and  Lachmann. 
Not  being  acquainted  with  the  Tintinnus  Jluviatilisy  I  cannot 

?ass  any  judgment  upon  the  accuracy  of  Stein's  description ; 
must  accept  it  such  as  it  is ;  and  then  it  is  evident  to  me 
that  the  German  author  has  seen  an  animal  very  different 
from  that  which  serves  as  type  for  the  family,  an  animal 
which  has  no  interest  for  us  here,  since  nt  lies  outside  the 
scope  of  the  present  memoir.  The  conclusions  which  Stein 
draws  from  it,  as  to  the  characters  of  the  genus  TintinntiSy  lead 
to  error. 

I  specify  still  further.  The  authors  who  preceded  Claparfede 
and  Lacmnann  made  no  observations  upon  the  arrangement 
of  the  cilia  surrounding  the  peristome.  Clapar^  and  Lach- 
mann recognize  that  Tintinntia  inquilintiSy  the  type  of  the 
genus,  bears  several  rows  of  cilia  around  a  hollow  peristome ; 
and  they  give  this  character  not  only  to  the  genus  TintinnuSy 
but  also  to  the  family  Tintinnodea.     Our  genus  is  and  must 
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remain  so  characterized :  but  we  cannot  place  in  it,  as  Stein 
has  tried  to  do,  forms  of  which  the  peristome  presents  totally 
different  characters. 

It  is  true  that  Stein  observed  a  marine  form  which  he  refers 
to  Tintinnua  inquilinus^  with  the  body  destitute  of  small 
yibratile  cilia,  and,  further^  nearly  the  same  organization  as 
his  Tintinnus  fluviatilia.  As  the  peristome  is  not  described 
in  detail,  and  in  the  complete  absence  of  figures  of  any  kind, 
it  is  difficult  to  judge  of  the  real  position  of  this  Ttnttnnus 
inquilinua.  Lastly,  a  third  species,  of  which  Stein  proposes 
to  form  a  genus  Tintinnopsvsj  was  ciliated  over  the  whole 
surface  of  the  body,  and  presented  at  the  peristome  two  rows 
of  vibratile  cilia — an  outer  row  composed  of  very  long  cilia, 
and  an  inner  row  of  cilia  one  half  shorter;  the  test  was 
garnished  with  agglutinated  grains.  However,  it  is  as  well 
to  note  that  Stein  only  observed  individuals  deprived  of  their 
tests ;  he  refers  them,  it  is  true,  to  some  empty  tests  found  in 
the  produce  of  the  same  gathering;  but  the  reader  may  enter- 
tain some  doubt  as  to  the  correctness  of  this  collocation. 

Lastly,  H^kel  (IX.)  describes  and  figures  various  forms 
observed  at  Lanzarote  and  Messina.  Ihe  author  declares 
that  the  vivacity  of  these  animals  prevented  his  ascertaining 
all  the  features  of  their  organization.  Nevertheless  he  makes 
known  a  series  of  very  curious  and  interesting  facts.  All  the 
forms  observed  by  our  author  are  referred  to  two  genera, 
namely  the  genus  Dictyocysta  of  Ehrenberg,  with  a  perforated 
test,  and  a  new  genus,  CodoneUa. 

The  DtctyocyakB  are  represented  as  having  a  conical  body, 
contracting  regularly  to  the  point  of  attachment,  which  is  at 
the  apex  of  the  test,  and  with  two  rows  of  cilia  on  the  peri- 
stome— an  outer  row  of  stout  and  long  cilia,  and  an  inner  row 
of  stout  short  cilia.  Fortunately  the  description  and  the 
figure  precisely  belong  to  one  of  the  species  {Dictyocysta 
cassis)  that  I  have  had  the  opportunity  of  observing;  the 
errors  and  deficiencies  of  Hackel's  description  cannot  there- 
fore serve  to  form  a  fictitious  type,  as  so  often  happens.  Dic- 
tyocysta cassis  is  not  gradually  attenuated  towards  its  point  of 
attachment,  but  presents  a  peduncle  quite  distinct  from  the 
body.  The  cilia  of  the  peristome  are  not  in  two  rows,  but 
form  a  series  of  parallel  spiroid  lines,  as  I  have  described 
above.  The  large  cilia  of  the  margin  of  the  peristome  are 
much  more  numerous  and  shorter  than  Hackel  figures  them; 
and,  finally,  the  test  is  not  perforated^  but  only  hollowed  out 
in  pits  on  its  outer  surface.  It  is  true  that  these  pits  are  so 
strongly  marked  and  so  deep  that  it  seems  at  first  sight  like 
an  open  trelUs,  and  very  particular  attention  is  necessary  to 
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recognize  the  continnons  inner  lamina  which  closes  the  aper- 
tures of  the  trellis. 

The  three  other  species  of  Dictyocyata  described  by  Hackel 
have  the  test  pierced  with  much  larger  apertures;  and  it 
seems  to  me  difficult  to  believe  that  a  continuous  wall  could 
have  escaped  observation  had  it  existed.  Provisionally  there- 
fore we  shall  consider  these  species  as  answering  to  the 
character  given  by  Ehrenberg  for  the  whole  genus,  whilst 
Dictyocyata  cassis  must  be  placed  elsewhere.  On  comparing 
the  figure  of  Dictyocysta  mitraj  Hackel,  with  the  drawing 
given  by  J.  Mtiller  of  the  species  named  D.  elegans  by 
Ehrenberg,  it  seems  to  me  that  these  two  tests  are  identical ; 
Z>.  mitra^  Hackel,  will  therefore  be  onlv  a  synonym. 

The  other  forms  observed  by  Hackel  are  referred  to  a  new 
genus  {CodoneUa)y  characterized  by  the  presence  on  the 
peristome  of  a  membrane  in  the  form  of  a  dentate  collar, 
Dearing  about  twenty  appendages  like  little  shreds,  each  of 
which  is  united  to  one  ot  the  teeth  of  the  collar  by  a  filiform 
part.  Beyond  this  membrane  there  is  a  circular  row  of  long 
motor  cilia,  twehty  in  number.  Three  species  were  observed, 
one  of  which  had  the  body  covered  with  little  cilia,  while  the 
other  two  species  have  the  body  smooth.  The  test  presents 
protuberances  and  regular  striae,  and  is  covered  in  part  with 
agglutinated  siliceous  particles.  Hackel  supposes  that  the 
forms  described  by  Claparfede  and  Lachmann,  of  which  the 
tests  resemble  those  of  his  CodonelloPj  belong  in  reality  to  that 
genus.  This  appears  to  me  very  doubtful ;  for  I  have  myself 
observed  a  species  of  Tintinnodean  (PI.  XVII.  fig.  5)  of  which 
the  test  much  resembles  that  of  Codonella  campanella,  HlU^k., 
and  which,  by  the  arrangement  of  the  cilia  of  the  peristome, 
proves  to  be  a  true  Tintinnodean,  and  not  a  CodoneUa, 

Hackel  at  once  raises  the  two  ge,nexK  Dictyocysta  and  Godo^ 
nella  into  two  families  distinct  from  the  Tintinnodea :  this  is 
a  rapid  mode  of  doing  business  ;  and  I  believe  that  his  family 
Dictyocystida  in  particular  has  no  right  to  exist.  As  to  that 
of  the  Codonellida,  it  may  subsist,  at  any  rate  until  the  struc- 
ture of  the  CodonetlcB  is  better  known. 

I  propose  the  following  classification,  which  has  no  preten- 
tion to  be  any  thing  more  than  a  provisional  arrangement 

Family  Tintiimodea,  Clap.  &  Lachm. 

Test  in  the  form  of  a  little  bell,  free.  Animal  conical, 
retractile,  attached  to  the  test  by  a  retractile  peduncle  without 
striffi  or  distinct  layers.  Periphery  of  the  body  garnished 
with  very  fine  vibratile  cilia,  or  completely  smooth.     Supe- 
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rior  extremitj  truncate,  constitntine  a  discoidal  peristome, 
hollowed  out  like  a  saucer,  garnished  with  motor  cuia  at  the 
margin,  and  with  short  cilia  towards  the  interior.  Cilia  of 
the  peristome  all  arranged  in  accordance  with  about  twenty 
curved  lines,  starting  from  the  interior  of  the  disk  to  become 
tangents  to  the  margin  of  the  peristome.  Mouth  lar^e, 
excentrical;  pharynx  furnished  with  cilia  by  the  prolongation 
of  some  of  the  rows  of  cilia  of  the  disk.  Is  ucleus  situated  in 
the  anterior  part  of  the  body  ;  contractile  vesicle  towards  the 
middle  of  the  body ;  anus  near  the  point  of  insertion  of  the 
peduncle.  Conjugation  and  internal  formation  of  embryos 
observed  in  various  species. 

Genus  1.  Tintinnus,  Schrank. 

Test  smooth,  firm,  chitinous,  transparent,  free  from  foreign 
bodies. 

Tintinnus  ampulla,  sp.  n. 
(PL  XVII.  figs.  1-3.) 

Test  ovoid,  terminated  posteriorly  by  a  sliffht  projection  in 
the  form  of  a  point,  widely  open  above,  where  a  widened, 
funnel-like  portion  is  superposed  upon  the  ovoid  part.  The 
widened  portion  composed  of  two  zones,  of  which  the  superior 
is  more  turned  out  than  the  inferior  one.  At  the  boundary 
between  the  two  zones,  on  the  inner  surface,  there  is  a  slight 
circular  projection  notched  into  the  likeness  of  an  arcade. 
Lines  of  cilia  on  the  peristome  to  the  number  of  twenty-four. 
Body  smooth.  Length  of  the  test  0*087  millim. ;  diameter  at 
the  entrance  0*081  millim. 

This  species  is  the  commonest  of  those  that  I  have  met  with 
at  Villefranche-sur-Mer.  I  have  seen  hundreds  of  it  in  the 
produce  of  my  fishings. 

Tintinnus  spiralis,  n.  sp. 
(PL  XVII.  fig.  4.) 

Test  greatly  donated,  pointed,  drawn  out ;  the  posterior 
third  nearly  cylindrical  over  a  certain  extent,  very  narrow, 
terminated  by  an  acute  point ;  the  anterior  two  thirds  in  the 
form  of  an  elongated  cone,  slightly  inflated ;  near  the  orifice  a 
thickening  in  tne  form  of  a  cushion  projecting  outwardly. 
Test  composed  of  two  very  distinct  layers,  presenting  at  tne 
surface  some  faintlv-marxed  and  somewhat  irre^lar  strise, 
generally  parallel,  oblique  to  the  axis  of  the  test,  and  describing 
very  elongated  dextrogyrous  spirals:  small  points  arranged 
in  spind  lines  parallel  to  the  stns,  and  alternating  with  them. 
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The  cnshion  that  surrounds  the  orifice  is  formed  solelj  by  the 
outer  layer. 

Animal  short;  peduncle  much  elongated^  attached  at  a 
considerable  distance  from  the  apex  of  the  test,  or  even  pre- 
senting two  points  of  attachment.  Lines  of  cilia  on  the  peri- 
stome to  the  number  of  about  twenty ;  body  smooth. 

Length  of  the  test  0*4  millim. ;  diameter  of  the  orifice 
0-09  millim. 

I  have  met  with  only  a  small  number  of  specimens  of  this 
delicate  species  at  Villefranche. 

Our  genus,  characterized  as  above,  will  in  all  probability 
include : —  Ttntinnus  tnquilinuSj  Schrank ;  T.  obliquuSy  Clap.  & 
Lachm.;  T.  amphora^  0.  &  L.:  T,  acuminatus^  C.  &  L. ;  T. 
Steenatrupiiy  C.  &  L.;  T,  qtuzdnlineatusj  C.  &L.;  T.svbulatua^ 
Ehr.;  T.  cinctusj  C.  &  L. ;  and  T.  urnula.  C.  &  L. 

Perhaps  it  wiU  be  necessary  to  establish  a  special  generic 
division  for  the  species  with  a  gelatinous  sheath,  such  as 
Tintinnus  mtuncola^  &c. 

Genus  2.  Coniocylis,  g.  n. 

Test  with  more  or  less  marked  transverse  strisB,  impreg- 
nated, especially  in  parts,  with  foreign  mineral  particles 
agglutinated  and  stuck  upon  its  outer  surface;  posterior 
extremity  generally  drawn  out. 

Coniocylis  campanula. 

Tintinnus  campanula  (Ehr.),  Clap.  &  Lachm. 
(PI.  XVII.  fig.  5.) 

This  species  occurred  repeatedly  at  Villefranche,  but  always 
only  a  very  few  specimens.  The  cilia  of  the  peristome 
appeared  to  me  to  be  arranged  as  in  the  other  Tintinnodea. 

Length  of  the  test  0*14  millim. ;  width  at  the  entrance 
0-218  miUim.* 

It  is  in  this  genus  that  we  must  place  Tintinnus  helixj 
Clap.  &  Lachm.^  T.  annulatuSy  C.  &  L.,  T.  ventricoaus^  C.  & 
L.,  and  probably  Stein's  Tintinnopsis. 

Genus  3.  Cyttaroctlis,  g.  n. 

Test  continuous,  but  excavated  at  its  outer  surface  by  a 
quantity  of  deeper  or  shallower  pits,  often  pretty  regular  and 
capable  of  giving  the  test  the  aspect  of  a  treUis;  posterior 
extremity  generally  pointed,  frequently  more  or  less  turned  to 
one  side. 

*  [From  the  figure  these  measiuementfl  appear  to  have  been  reversed. — 
Eds.] 
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Cyttarocylis  cassis. 

Diciyocysta  cassis.  Hllckel. 
(PL  XVII.  fig.  6.) 

Test  excavated  at  the  surface  with  deep  pits  formed  only 
hj  a  delicate  membrane^  irregular^  at  least  twice  as  large  in 
the  neighbourhood  of  the  orifice  as  in  the  region  of  the  apex  ; 
conical,  suddenly  widened  out  near  the  aperture. 

Animal  conical,  attached  by  a  peduncle  to  the  apex  of  the 
test ;  peristome  bearing  twenty  rows  of  cilia.  Surface  of  the 
body  smooth. 

Length  of  the  test  0*117  millim. ;  width  at  the  orifice 
0-078  millim. 

It  is  in  this  genus,  no  doubt,  that  Tintinnus  denticulatus 
and  T.  Ekrenbergiiy  C.  &  L.,  will  have  to  be  placed. 

We  reserve  the  name  of  Dictyocvsta  for  the  species  in  which 
the  test  is  really  perforated  and  reouced  to  a  sort  of  open  cage, 
such  as  Dictyocysta  cleans j  Ehr.,  D.  mitray  Hack.,  Z>.  lepiaoj 
Ehr.,  D.  acuminata^  Ehr.^  D.  templuniy  Hack.^  and  D.  tiara^ 
Hack. 

As  to  Tintinnus  Jluviaidlisy  Stein^  I  have  already  expressed 
the  opinion  that  it  is  not  a  Tintinnodean  at  all.  The  family 
Codonellidffi  is  differentiated  by  the  small  shreds  of  the  margin 
of  the  peristome,  although  the  tests  very  closely  resemble  those 
of  the  genus  Coniocylis. 

The  relationship  of  our  family  is  sufficiently  indicated  by 
the  peculiar  structure  that  I  have  described,  it  is  clear  that 
their  relationship  to  the  Vorticellina  of  which  Stein  speaks 
has  no  existence,  and  that  our  Infusoria  differ  still  more  from 
the  VorttceUce  and  Stentors  than  these  do  Arom  each  other.  I 
shall  not  discuss  the  question  whether  the  Tintinnodea  should 
enter  into  the  order  reritricha;  for  that  order  seems  so  little 
in  accordance  with  nature  that  it  can  hardly  be  maintained. 
Stein  himself  seeks  in  vain  to  find  a  character  common  to  all  the 
families  of  which  he  composes  this  heterogeneous  order.  The 
definition  that  he  endeavours  to  give  of  it  degenerates  into  a 
casuistical  statement  in  which  the  characters  of  all  the  famUies 
are  enumerated,  making  the  profound  differences  which  separate 
them  still  more  striking.  If,  notwithstanding,  our  author 
finds  ''an  incontestable  air  of  relationship"  in  all  these 
creatures,  this  is  an  affair  of  sentiment ;  and  this  sentiment  we 
are  perfectly  free  not  to  share  in. 
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XXII. — On  Viquesnelia  atlantica,  Morelet  &  Drouet. 
By  Franciscx)  d' Arruda  Furtado  ♦. 

[Plate  XUI.] 

The  history  of  the  genus  Viipieanelia  is  sufficiently  well  known, 
but  may  usefully  be  repeated  here.  It  was  founded  by 
Deshayes,  upon  some  fragmentary  Roumelian  fossilsf.  D' Ar- 
chiac  discovered  another  fossil  representative  of  the  genus  in 
the  Pyrenees^.  The  only  surviving  species  known  are  one 
native  to  India  (F.  Dussumieri^  Fischer  §)  and  a  second  found 
in  the  Azores ;  the  latter  is  the  subject  of  the  present  paper. 

I  have  not  been  able  to  obtain  Fischer's  memoir  on  the 
Indian  species;  but  the  absence  of  any  description  of  the 
animal  in  various  conchological  manuals,  which  at  the  same 
time  make  mention  of  the  species,  leads  me  to  suppose  that 
the  detailed  structure  of  Vtqitesnelta  has  not  hitnerto  been 

*  Translated,  with  notes,  by  Prof.  L.  0.  Miall. 

t  [**Note  8ur  un  nouveau  genre  de  Limacien  fossile,"  par  M.  Deshayes, 
Journal  de  Conchyliologie,  2*  e^r.  torn.  i.  p.  283,  pi.  yii.  figs.  14-17 
(1866^.  The  fossils  in  question  (  V.  Untiadarxs^  Desn.)  were  obtained  hj 
M.  Viquesnel  from  rocks  believed  to  be  of  tbe  age  of  the  Nummulitic 
Limestone,  at  Balouk-Keni,  near  Feredjik,  Roumefia. — M.] 

X  [In  a  footnote  to  the  paper  cited  above,  Deshayes  remarks  that 
D'Archiac  had  found  a  Viqu^neUa-t^i^ixaa  in  the  lower  part  of  the 
Nummulitic  deposit  of  the  Pyrenees.  This  is  apparently  the  authority 
for  the  statement  in  the  text. — M.] 

§  ['*  Addition  k  la  Note  sur  le  Genre  Viqu^mdiay^  Joum.  de  Conchy- 
liologie, 2*  s^r.  tom.  i.  p.  290.  In  this  short  memorandum  Fischer  ex- 
plains that  some  sheUs  of  Lamacidse  obtained  at  Mah^  by  Dussumier  are 
preserved  in  the  Museum  at  Paris,  and  that  Valendennee  had  attached 
to  them  a  label  bearing  the  name  Clypeicella  Dussumieru  The  species  is 
now  included  in  ViquHMlia, — ^M.] 
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made  known*.  The  satisfaction  with  which  I  announce  new 
results  is  Qualified  by  the  unpleasant  necessity  of  criticising 
somewhat  harshly  the  previous  researches  of  Morelet  ana 
Drouet  on  the  same  subject.  It  is  much  to  be  regretted  that 
these  two  naturalists,  skilled  observers  and  careful  writers  on 
other  subjects,  should  have  passed  by  the  internal  structure  of 
an  animal  which  is,  to  use  tneir  own  language,  ^^  sans  contre- 
dit  le  plus  curieux  de  tons  les  moUusaues  A<}ordens"t. 

MM.  Morelet  and  Drouet  examinea  the  animal  of  V.  atlan- 
txca  without  dissection.  M,  Morelet  says: — " Malheureuse- 
ment,  dans  le  cours  du  voyage,  le  petit  nombre  de  specimens 
<^ue  nous  avions  recueillis  s'est  ^gar^,  en  sorte  que  je  ne  puis 
nen  ajouter  k  la  description  des  formes  ext^rieures  que  j'ai 
donn^  plus  haut."  Only  the  shell  M.  Morelet,  like  a  true 
conchologist.  took  care  not  to  lose;  and  this  he  describes 
minutely ;  the  animal  itself,  though  we  are  told  that  the  speci- 
mens were  lost  on  the  voyage,  is  drawn  by  Lackerbauer  as 
if  from  nature  ("  ad  naL^^)\ 

The  descriptions  of  MM.  Moreletf  and  Drouet§  differ  nota- 
bly, which  is  the  more  to  be  wondered  at,  as  these  authors 
conjointly  founded  the  species,  and  as  the  memoir  of  M. 
Drouet,  though  later  in  the  date  of  its  publication,  was  based 
upon  no  additional  n^aterials :  no  second  visit  to  the  islands  had 
been  made ;  and  the  specimens  collected  during  the  first  visit 
had,  as  we  are  told,  been  lost.  M.  Drouet's  description  comes 
nearest  to  nature;  the  figure  is  inaccurate  and  sketchy. 
Generic  and  specific  descriptions  based  upon  dissections  are 
now  offered  to  zoologists. 

Fam.  LimacidsD,  Gray. 
Gen.  Viquesnelia,  Desh. 

Mantle  large,  submedian.  Tail  much  compressed.  Bespi- 
ratory  orifice  on  the  right  side,  towards  the  hmder  end  of  the 
mantle.  Caudal  mucus-gland  absent.  Mandible  without 
ridges  or  teeth,  its  free  edge  forming  a  reentrant  right  ande. 
Badula  very  complicated.     Reproductive  orifice  below  and  a 

*  [Stabile  (MolL  terr.  du  Pi^mont,  p.  121)  has  proposed  to  remoTe 
F.  (ilantica  to  a  new  genus  PUUama,  and  this  without  any  knowledge  of 
the  anatomy  of  the  animal. — M.] 

t  [  F.  aUantiea  is  noticed  as  the  most  remarkable  Ghtsteropod  of  the 
Azores  in  Dr.  H.  B.  Tristram's  observations  on  the  Terrestrial  MoUusks 
of  the  Azores,  contributed  to  F.  D.  C.  Qodman*s  '  Natural  History  of  the 
Azores,' p.  107,  London.  1870.— M.] 

X  [L'Histoire  naturelle  des  A9ore8,  suivie  d'une  description  des  Mol- 
lusques  tenestres  de  cet  Archipel :  Paris,  I860.— M.] 

$  [El^meos  de  la  Faune  A^ortome :  1861.— M.] 
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little  behind  the  right  upper  tentacle.  Capreohis  ?  FlageU 
him  abaeot.  Dari-aac  absent  Accessory  alands  represented 
by  a  glandular  layer  surrounding  the  vagina.  Spermatheca 
present  Shell  rudimentary,  concealed  within  the  mantlci 
oval,  depressed,  with  a  rudimentary  spire. 

Viquesnelia  atlantica^  Mor.  &  Dr. 

Viquemelia  atlaniiea,  Mor.  &  Dr.;  Hist.  Nat.  des  Azores,  I860,  p.  139, 
pi.  i.  %  1. 

Animal  .25  millims.  (1  inch)  long,  3  millims.  (^  inch) 
wide,  elongate,  compressed  behind,  narrowed  towards  the 
middle  behind  the  mantle,  tuberculo-rugose,  choeolate- 
coloured  to  a  greater  or  less  degree  in  different  indiyiduals. 
Mantle  entire,  defining  by  its  posterior  border  the  posterior 
two  fifths  of  the  body,  and  almost  as  lon^  as  the  tail  when 
the  animal  is  fully  extended,  rounded  in  front,  gibbous  over 
the  shell  (the  place  of  which  is  indicated  by  a  reddish  patch), 
finely  shagreened,  in  some  individuals  with  large  blotches  of 
bluish  colour.  Neck  about  one  fifth  of  the  total  length,  thick, 
rounded,  slightly  curved  longitudinallv,  narrowed  in  front, 
not  exceeded  by  the  foot,  with  large  tubercles  and  two  longi- 
tudinal furrows  which  extend  to  the  bases  of  the  tentacles ; 
external  to  these  grooves  are  two  rows  of  large  quadrilateral 
oblong  tubercles ;  colour  dull  reddish,  deeper  on  the  sides,  where 
it  agrees  with  the  ground-colour  of  the  animal,  brighter  and 
pinkish  above,  with  large  yellow  blotches  along  the  upper 
part  of  each  side.  Locomotor  surfiice  narrow,  parallel-sided, 
with  two  grooves,  of  a  general  bistre  or  sepia-colour,  with 
minute  dark  spots,  glistening.  Tail  much  compressed,  tole- 
rably elevated,  with  oblique  grooves  intersecting  so  as  to 
form  polygonal  lozenge-shaped  or  hexagonal  areas  which  are 
raised  and  resemble  {)lates  ;  each  plate  has  very  many  black 
shining  elevations,  which,  when  examined  by  a  powerml  lens, 
are  seen  to  be  small  hemispheres  sharply  defined  and 
resembling  the  eyes  of  a  spider.  At  times  the  animal,  when 
beginning  to  creep,  raises  the  tail  considerably  in  a  peculiar 
way.  Tentacles — the  upper  ones  wide  apart  at  the  base, 
strongly  divergent,  two  thirds  the  length  of  the  neck,  cylin- 
dricw  but  insensibly  tapering,  with  a  shagreen-like  surface, 
deeply  coloured,  nearly  opaque;  terminal  tubercles  incon- 
spicuous, obliquely  truncate  above ;  eyes  very  inconspicuous, 
black ;  liie  lower  tentacles  one  quarter  the  length  of  the  supe- 
rior, brighter-coloured,  much  less  divergent.  Head  with 
anterior  surface  subvertical,  rounded,  furnished  with  large 
tubercles. 
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Digestive  System. — Buccal  pouch  very  long  (as  long  as 
the  stomach),  pjriform-elongate,  musctdar  layer  well  defined. 
Mouth  hardly  conspicuous,  resembling  when  closed  the  letter 
T  rather  than  the  letter  Y-  Mandible  with  a  cutting-edge 
forming  a  (reentrant)  right  angle,  the  attached  border  uni- 
formly convex,  translucent,  yellowish,  lateral  tips  sharp,  with 
no  ridges  or  teeth,  but  with  visible  lines  of  growth.  Tonffue 
strong,  pointed,  aeeply  concave,  its  sheath  very  prominent, 
straight,  club-like,  inclined  downwards.  Radula  of  strong 
conical  or  slightly  depressed  teeth  in  fifty  transverse  rows, 
each  with  about  thirty  teeth,  forming  chevrons  which  point 
backwards.  CEaovhaaus  about  one  third  of  the  length  of 
the  stomach,  gradually  increasing  in  diameter  backwards. 
/fftomocA  curved,  fusiform,  twice  as  wide  as  the  cesophagus, 
yellow^  very  pale  in  some  individuals,  with  whitish  longitu- 
dinal Imes,  which  indicate  internal  rugosities.  Intestine  form- 
ing about  half  the  length  of  the  alimentary  canal,  equal  in 
diameter  to  the  oesophagus,  whitish  and  partly  transparent ; 
its  course  simple,  describing  a  letter  N,  nearly  all  of  which 
lies  in  one  transverse  plane.  Salivary  glands  largely  deve- 
loped, lying  upon  the  anterior  fourth  of  the  stomach,  quite 
separate  from  each  other,  white,  lobed.  Ldver  very  large, 
bilobed,  the  larger  lobe  to  the  left,  the  anterior  end  curved 
round  the  central  part  of  the  stomach,  the  posterior  end  curved 
round  the  hermaphrodite  gland ;  the  smaller  lobe  applied  to 
the  hinder  part  of  the  intestine^  sending  a  process  into  each 
bend,  the  posterior  extremity  Ijing  along  the  rectum.  The 
lobulation  of  the  liver  is  conspicuous  upon  its  lower  surface ; 
the  colour  uniform,  bright  and  essentially  composed  of 
yellow  and  pink.  The  liver  adheres  strongly  to  the  base  of 
the  stomach,  and  to  the  first  part  of  the  intestine. 

Reproductive  System. — Hermaphrodite  gland  y^rj  large, 
pyriform,  of  from  five  to  six  lobes,  each  of  which  consists  of 
trom  ten  to  fifteen  lobules ;  colour  milky.  The  gland  lies  in 
the  concavity  formed  by  the  curved  posterior  extremity  of  the 
larger  lobe  of  the  liver,  and  is  partlv  enclosed  by  the  small  lobe. 
It  adheres  slightly  to  the  liver,  but  is  entirely  free  in  some 
individuals.  Duct  of  hermaphrodite  gland  laree,  twice  as  long 
as  the  gland,  more  or  less  sinuous,  of  uniform  diameter. 
AUmminiparous  gland  unequally  bilobed,  convex  posteriorly, 
excavated  in  front  and  receiving  the  duct  of  the  hermaphrodite 
gland,  subdivided  into  irregular  lobules,  position  transverse. 
Oviduct — ^prostatic  portion  wide,  sinuous,  white,  translucent, 
the  dilated  part  remote  from  the  albuminiparous  gland,  origin 
from  gland  not  terminal ;  infraprostatic  portion  much  curved^ 
constituting  nearly  half  the  oviduct.     Spermatheca  spherical, 


Digiti 


ized  by  Google 


254        M.  F.  d'A.  Furtado  on  Viquesnelia  atlantica. 

attached  to  the  anterior  end  of  the  uterus,  its  canal  attached 
(externally)  to  the  oviduct.  Vestibule  as  long  as  the  oviduct 
(neglecting  the  convolutions  of  the  latter),  variously  curved 
or  reduplicate.  Penis  short,  depressed,  situate  in  the  middle 
of  the  vestibule,  bifid,  of  a  delicate  yellow-pink  colour ;  vas 
deferens  entering  the  anterior  lobe*. 

Shell. — I  have  nothing  to  add  to  M.  Morelet's  description, 
which  is  as  follows  : — "  T.  ancyliformis,  oblonga,  planata, 
rugosiuscula,  longitudinaliter  costulata,  fulvescens ;  spira 
brevis,  lateralis,  postica,  apice  albido." 

Note. — I   have   not    found    Viquesnelia   atlantica    in   the 

fardens  of  Ponta  Delgarda,  where  it  was  discovered  by  MM. 
[orelet  and  Drouet.  The  specimens  upon  which  this  memoir 
is  founded  were  caught  on  Oct.  31,  1880,  on  the  mountains 
near  7  Cidades,  near  the  aqueducts  of  Muro  do  Carvao  and 
Muro  das  9  Janellas,  on  stones  and  overturned  masses  of 
Sphagnum.  Specimens  collected  in  the  same  neighbourhood 
in  the  month  of  May  had  the  albuminiparous  gland  so  slightly 
developed  that  it  was  necessary,  in  order  to  complete  the 
study  of  the  reproductive  organs,  to  wait  for  the  breeding- 
season  ;  in  May  the  spermatheca  was  so  small  as  to  escape 
observation. 

EXPLANATION  OF  PLATE  XIH. 

Viquesnelia  atlantica, 

Fips,  \f  2.  Animal  (nat.  size). 

jy.  3.  Occasional  attitude  when  beginning  to  creep. 

Fig.  4.  Tail-end  (magnified). 

*  [It  will  be  seen  from  M.  Furtado's  description  that  ViqueaneUa  is 
similar  in  anatomical  structure  to  Limax  and  the  allied  ffenera.  The 
mandible  connects  it  with  Viirinaj  Syalina,  and  Limax;  and  it  would  go 
with  those  genera  into  Morch's  "Oxygnatha'*  (**  maxilla  laevis,  acie 
gimplici ").  It  can  hardly  be  doubted,  however,  that  too  much  stress 
has  been  laid  upon  characters  taken  from  the  mandible.  This  is  inci- 
dentally shown  oy  M.  Furtado  in  a  paper  entitled  "  Indaga^des  sobre 
a  compliciucjlo  das  Maxillas  da  alguns  Helices  naturaHsados  nos  A9ores '' 
(Lisbon,  1880),  in  which  he  shows  that  in  Azorean  examples  of  HeUx 
piaana,  lactea,  and  aspersa  the  mandible  is  singularly  variable  and  often 
differs  conspicuously  from  Moquin-Tandon^s  description  of  the  sameonran 
in  European  specimens  of  what  are  believed  to  be  the  same  species.  The 
lingual  nbbon  seems  to  connect  Viquesnelia  with  Testacella,  to  which  it  is 
otherwise  only  remotely  allied.  It  is  hardly  possible  at  present  to  discuss 
the  exact  place  of  Vitrina  and  ViquesneUa  in  the  lon^  chain  of  genera  and 
subgenera  which  intervenes  between  Limax  and  Hebx,  though  they  seem 
to  approach  the  first  genus  rather  than  the  second.  Muc%  anatomical 
research  is  required  to  define  these  forms  and  discover  their  mutual  rela- 
tions ;  and  M.  Furtado^s  paper  is  a  welcome  addition  to  the  materials 
already  collected. — ^M.] 


Digiti 


ized  by  Google 


Mr.  S.  H.  Scudder  on  Devonian  Insects.  265 

Fig,  5.  Median  part  of  radula  (magnified). 

Fig,  6.  Lateral  part  of  radula. 

Ftp.  7.  Marina!  part  of  radula. 

jFy.  8.  Mandible  (magnified). 

Fig,  9.  Reproductive  organs,  hg^  hermanhrodite  ^land ;  e,  its  efferent 
duct;  Mj  albuminiferous  gland;  orf,  oviduct  (prostatic  por- 
tion); od',  oviduct  (infraprostatic  portion) ;  9p,  spermatheca; 
vd,  vas  deferens ;  pey  penis ;  v,  vestibule. 

Figs,  10,  11.  Shell  (magnified). 


XXIII. — Relation  of  Devonian  Insects  to  Laier  and  Existing 
Types.    By  Samuel  H.  Scudder*. 

It  only  remains  to  sum  up  the  results  of  this  reexamination 
of  the  Devonian  insects,  and  especially  to  discuss  their  rela- 
tion to  later  or  now  existing  types.  This  may  best  be  done 
by  a  separate  consideration  of  the  following  points : — 

1.  There  is  nothing  in  the  structure  of  these  earliest-known 
insects  to  interfere  with  a  former  conclusion  t  that  the  general 
type  of  wing-structure  has  remained  unaltered  from  the  earliest 
times.  Three  of  these  six  insects  [Gerephemera^  HomothetuSy 
and  Xenoneura)  have  been  shown  to  possess  a  very  peculiar 
neuration.  dissimilar  to  both  Carboniferous  and  modern 
types.  As  will  also  be  shown  under  the  tenth  head,  the  dis- 
similarity of  structure  of  all  the  Devonian  insects  is  much 
greater  than  would  be  anticipated;  yet  all  the  features  of 
neuration  can  be  brought  into  perfect  harmony  with  the 
system  laid  down  by  Heer. 

2.  These  earliest  insects  were  Hexapodsy  and,  as  far  as  the 
record  goes,  preceded  in  time  both  Arachnids  and  Myriopods. 
This  is  shown  only  by  the  wings,  which  in  all  known  insects 
belong  only  to  Hexapods,  and  in  the  nature  of  things  prove 
the  earlier  apparition  of  that  group.  This,  however,  is  so 
improbable  on  any  hypothesis,  that  we  must  conclude  the 
record  to  be  defective. 

3.  They  were  ail  lower  JBeterometcAola.  As  wings  are  the 
only  parts  preserved,  we  cannot  tell  from  the  remains  them- 
selves whether  they  belong  to  sucking  or  to  biting  insects ; 
for,  as  was  shown  in  the  essay  already  referred  to,  this  point 
must  be  considered  undetermined  concerning  many  of  the 
older  insects  until  more  complete  remains  are  discovered. 

•  Prom  the  '  American  Journal  of  Science/  Feb.  1881. 

This  summaiy  of  results  is  the  conclusion  of  a  memoir  b^  Mr.  Scud- 
der "  On  the  Devonian  Insects  of  New  Brunswick,**  published  in  the 
*  Anniversarv  Memoirs  of  the  Boston  Society  of  Natural  History/  1880. 

t  "  The  Eariy  Types  of  Insects/*  Mem.  Bost,  Soc  Nat.  Hist.  iii.  p.  21. 
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Thejr  are  all  allied  or  belong  to  the  Neoroptera,  usiiig  the 
word  in  its  widest  sense.  At  least  two  of  the  genera  {Plate- 
phemera  and  Gerephemera)  must  be  considered  as  having  a 
closer  relationship  to  Fseudoneuroptera  than  to  Neoroptera 
proper,  and  as  having  indeed  no  special  affinity  to  the  true 
Weuroptera  other  than  is  found  in  Palseodictyoptera.  Two 
others  {Lithentomum  and  Xenoneura)^  on  the  contrary,  are 
plainly  more  nearly  related  to  the  true  Neuroptera  than  to  the 
i^seudoneuroptera^  and  also  show  no  special  affinity  to  true 
Neuroptera  other  than  is  found  in  Palaeodictyoptera.  A  fifth 
{Hofnothetu8)y  which  has  comparatively  little  in  common  with 
the  Palaeodictyoptera,  is  pernaps  more  nearly  related  to  the 
true  Neuroptera  than  to  the  Fseudoneuroptera,  although  its 
pseudoneuropterous  characters  are  of  a  striking  nature.  Of 
the  sixth  {Dyscritus)  the  remains  are  far  too  imperfect  to  judge 
clearly ;  but  the  choice  lies  rather  with  the  Pseudoneuroptera 
or  with  Homoihetus.  The  Devonian  insects  are  then  about 
equally  divided  in  structural  features  between  Neuroptera 
proper  and  Pseudoneuroptera ;  and  none  exhibit  any  special 
orthopterous,  hemipterous,  or  coleopterous  characteristics. 

4.  Nearly  all  are  synthetic  types  of  a  comparatively  narrow  . 
range.  This  has  been  stated  m  substance  in  the  preceding 
paragraph,  but  may  receive  additional  illustration  here.  Thus 
JPlatephemera  may  be  looked  upon  as  an  Ephemerid  with  an 
odonate  reticulation ;  Homothetus  mi^ht  be  designated  as  a 
Sialid  with  an  odoiiate  structure  of  the  main  branch  of  the 
scapular  vein ;  and  under  each  of  the  species  will  be  found 
detailed  accounts  of  any  combination  of  the  characters  which 
it  possesses. 

6.  Nearly  all  bear  marks  of  affinity  to  the  Carboniferous 
Paloeodictyopteraj  either  in  the  reticulated  surface  of  the  wing, 
its  longitudmal  neuration,  or  both.  But  besides  this  there  are 
some,  such  as  Gerephemera  and  Xenoneuraj  in  which  the 
resemblance  is  marked.  Most  of  the  species,  however,  even 
including  the  two  mentioned,  show  palseodictyopterous  charac- 
ters only  on  what  might  be  called  the  neuropterous  side ;  and 
their  divergence  from  the  Carboniferous  Palaeodictyoptera  is 
so  CTcat  that  they  can  scarcely  beplaced  directly  with  the  mass 
of  Palaeozoic  insects,  where  we  mid  a  very  common  type  of 
wing-structure^  into  which  the  neuration  of  Devonian  insects 
only  partially  fits.     For 

6.  On  the  other  handy  they  are  often  of  more  and  not  less 
complicated  structure  than  most  Palaeodictyoptera.  This  is 
true  of  the  three  genera  mentioned  above  with  peculiar  neu- 
ration, but  not  necessarily  of  the  others ;  and  it  is  especially 
true  when  they  are  compared  with  the  genus  Dictyoneura  and 
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its  immediate  allies.  There  are  other  Pateodictyoptera  in  the 
Carboniferous  period  with  more  complicated  neuration  than 
Dictyoneura ;  but  these  three  Devonian  insects  apparently 
surpass  them,  as  well  as  very  nearly  all  other  Carboniferous 
insects.     Furthermore, 

7.  With  the  exception  of  the  general  statement  under  the 
fifth  head,  they  hear  little  special  relation  to  Garhoniferous 
forms^  having  a  distinct  fades  of  their  own.  This  is  very 
striking ;  it  would  certainly  not  be  possible  to  collect  six  wings 
in  one  locality  in  the  Carboniferous  rocks  which  would  not 
prove,  by  their  affinitv  with  those  already  known,  the  Carbo- 
niferous age  of  the  deposit.  Yet  we  find  in  this  Devonian 
locality  not  a  single  one  of  PalseoblattarisB,  or  any  thing 
resembling  them ;  and  more  than  half  the  known  insects  of 
the  Carboniferous  period  belong  to  that  type.  The  next  most 
prevailing  Carboniferous  type  is  Dictyoneura  and  its  near 
allies,  with  their  reticulated  wings.  Oerephemera  only  of  all 
the  Devonian  insects  shows  any  real  and  close  affinity  with 
them;  and  even  here  the  details  of  the  wing-structure,  as 
shown  above,  are  very  different.  The  apical  half  of  the  wing 
of  Xenoneura  (as  I  have  supposed  it  to  be  formed)  also  bears 
a  striking  resemblance  to  the  Dictyoneuran  wing;  but  the 
base  (which  is  preserved,  and  where  the  more  important 
features  lie)  is  totally  different.  The  only  other  wing  which 
shows  particular  resemblance  to  any  Carboniferous  form  (we 
must  omit  Dyscritus  from  this  consideration,  as  being  too  im- 
perfect to  be  of  any  value)  is  Plat^hemeray  where  we  find  a 
certain  general  resemblance  to  JEphemerites  RUckertij  Gein., 
and  Acndites  priscus^  Andr. ;  but  this  is  simply  in  the  form  of 
the  wing  and  the  general  course  of  the  nervules ;  when  we 
examine  the  details  of  the  neuration  more  closely,  we  find  it 
altogether  different,  and  the  reticulation  of  the  wing  polygo- 
nal, and  not  quadrate  as  in  the  Carboniferous  tvpes  *.  In 
this  respect,  indeed,  Platephemera  differs  not  only  from  all 
modem  Ephemeridse,  but  also  from  those  of  other  geolorical 
periods  t-  Another  prevailing  Carboniferous  type,  the  Ter- 
mitina,  is  altogether  absent  from  the  Devonian.  Half  a  dozen 
wings,  therefore,  from  rocks  known  to  be  either  Devonian  or 
Carboniferous  would  probably  establish  their  age. 

*  Dr.  H.  B.  G^dnitz  has  kindly  reexamined  JBpkemeritea  Ruckarti  at 
my  lequeet;  and  states  that  the  redcuhition  is  in  general  tetragonal,  but 
that  at  the  extreme  outer  margin  the  cells  appear  in  a  few  places  to  be 
elliptical  five-  or  six-sided. 

t  The  Dictyoneura  and  their  allies,  as  may  be  inferred,  are  considered 
as  belonging  to  the  Pakeodictyoptera,  although  their  ephemeridan  affini- 
ties are  not  disregarded. 

Ann.  &  Mag.  N.  Hist.  Scr.  5.  Vol.  vii.  19 
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8.  77ie  Devonian  insect^  were  ofgreai  size^  had  membranous 
toings,  and  were  probably  aquatic  in  early  life.  The  last  state- 
ment is  simply  inferred  from  the  fact  that  all  the  modern  types 
most  nearly  allied  to  them  are  now  aquatic.  As  to  the  first, 
some  statements  have  already  been  made;  their  expanse  of 
wing  probably  varied  from  40  to  175  miliims.,  and  averaged 
107  miliims.  Xenoneura  was  much  smaller  than  any  of  the 
others,  its  expanse  not  exceeding  4  centims.,  while  the  pro- 
bable expanse  of  all  the  rest  was  generally  more  than  a  deci- 
metre, only  HomothettLS  falling  below  this  figure.  Indeed,  if 
Xenoneura  be  omitted,  the  average  expanse  of  wing  was 
121  miliims.,  an  expanse  which  might  well  be  compared  to 
that  of  the  uEschnidae,  the  largest,  as  a  group,  of  living 
Odonata.  There  is  no  trace  of  coriaceous  structure  in  any  of 
the  wings ;  nor  in  any  are  there  thickened  and  approximate 
nervules— one  stage  of  the  approach  to  a  coriaceous  texture. 

9.  Some  of  the  Devonian  insects  are  plainly  precursors  of 
existing  forms^  while  others  seem  to  have  left  no  trace.  The 
best  examples  of  the  former  are  Flatepfiemeraj  an  aberrant 
form  of  an  existing  family,  and  Eomothetus,  which,  while 
totally  different  in  the  combination  of  its  characters  from  any 
thing  known  among  living  or  fossil  insects,  is  the  only  Palaeo- 
zoic insect  possessing  that  peculiar  arrangement  of  vems  found 
at  the  base  of  the  wings  of  the  Odonata,  typified  by  the  arcu- 
lus,  a  structure  previously  known  only  as  early  as  the  Jurassic. 
Examples  of  the  latter  are  Gerephemera^  which  has  a  multi- 
plicity of  simple  parallel  veins  next  the  costal  marrin  of  the 
wing,  such  as  no  other  insect,  ancient  or  modem,  is  known  to 
possess,  and  Xenoneura .  where  the  relationship  of  the  intemo- 
median  branches  to  each  other  and  to  the  rest  of  the  wing  is 
altogether  abnormal.  If,  too,  the  concentric  ridges,  formerly 
interpreted  by  me  as  possibly  representing  a  stridulating  organ, 
should  eventually  be  proved  an  actual  part  of  the  wing,  we 
should  have  here  a  structure  which  has  never  since  been 
repeated  even  in  any  modified  form. 

10.  They  show  a  remarkable  variety  of  structure^  indicating 
an  abundance  of  insect  life  at  that  epoch.  This  is  the  more 
noticeable  from  their  belonging  to  a  single  type  of  forms,  as 
stated  under  the  seventh  head,  where  we  have  seen  that  their 
neuration  does  not  accord  with  the  commoner  type  of  wing- 
structure  found  in  Palaeozoic  insects*.  These  six  wings 
exhibit  a  diversity  of  neuration  quite  as  great  as  is  found 
among  the  hundred  or  more  species  of  the  Carboniferous 
epoch :  in  some,  such  as  Platephemeray  the  structure  is  very 
simple ;  in  others,  like  Homoihetus  and  Xenoneura^  it  is  some*^ 

•  Cf.  Mem.  Boat  Soc.  Nat.  Hiflt.  iii.  19,  note  1. 
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what  complicated :  some  of  the  wings,  as  Platephemera  and 
Gerephemeray  are  reticulated ;  the  others  possess  only  trans- 
verse cross  veins,  more  or  less  distinct  and  direct.  No  two 
wings  can  be  referred  to  the  same  family,  unless  Dyscritus 
belongs  with  Homothetus — a  point  which  cannot  be  determined, 
from  the  great  imperfection  of  the  former.  This  compels  us 
to  admit  the  strong  probability  of  an  abundant  insect-fauna 
at  that  epoch.  Although  many  Palaeozoic  localities  can  boast 
a  greater  diversity  of  insect  types  if  we  look  upon  their  general 
structure  as  developed  in  after  ages,  not  one  in  the  world  has 
produced  wings  exhibiting  in  themselves  a  wider  diversity  of 
neuration ;  for  the  neuration  of  the  Palaeodictyoptera  is  not 
more  essentially  distinct  from  that  of  the  Palaaoblattariae  or  of 
the  ancient  Termitina  than  that  of  Platephemera  or  Gerephe- 
mera  on  the  one  hand  is  from  that  of  Homothetus  or  Xenoneura 
on  the  other.  Unconsciously,  perhaps,  we  allow  our  knowledge 
of  existing  types  and  their  past  history  to  modify  our  appre- 
ciation of  distmctions  between  ancient  forms.  For  while  we 
can  plainly  see  in  the  Palseoblattarise  the  progenitors  of  living 
insects  of  one  order,  and  in  other  ancient  types  the  ancestors 
of  living  representatives  of  another  order,  were  we  unfamiliar 
with  the  divergence  of  these  orders  in  modem  times,  we 
should  not  think  of  separating  ordinarily  their  ancestors  of 
the  Carboniferous  epoch.  It  may  easily  be  seen,  then,  how 
it  is  possible  to  find  in  these  Devonian  insects  (all  Neuroptera 
or  neuropterous  Palaeodictyoptera)  a  diversity  of  wing-struc- 
ture greater  than  is  found  in  the  Carboniferous  representatives 
of  the  modern  Neuroptera,  Orthoptera,  and  Hemiptera. 

11.  The  Devonian  insects  also  differ  remarkMy  from  all 
other  known  types j  ancient  or  modern ;  and  some  of  them 
appear  to  he  even  more  complicated  than  their  nearest  living 
aUies.  With  the  exception  of  Flatephemeray  not  one  of  them 
can  be  referred  to  any  familv  of  insects  previously  known, 
living  or  fossil;  and  even  Platqphemeraj  as  shown  above, 
differs  strikingly  from  all  other  members  of  the  family  in 
which  it  is  placed,  both  in  general  neuration  and  in  reticula- 
tion, to  a  greater  degree  even  than  the  most  aberrant  genera 
of  that  family  do  from  the  normal  type.  This  same  genus  is 
also  more  complicated  in  wing-structure  than  its  modem 
allies ;  the  reticulation  of  the  wing  in  certain  stracturally- 
defined  areas  is  polygonal  and  tolerably  regular,  instead  of 
being  simply  quadrate,  while  the  intercalated  veins  are  all 
connected  at  their  base,  instead  of  being  free.  Xenoneura 
also,  as  compared  with  modem  Sialina,  shows  what  should 
perhaps  be  deemed  a  higher  (or  at  least  a  later)  type  of  struc- 
ture, m  the  amalgamation  of  the  extemo-median  and  scapular 
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veins  for  a  long  distance  from  the  base,  and  in  the  peculiar 
structure  and  lateral  attachments  of  the  intemo-median  veins ; 
in  the  minuter  and  feebler  cross  venation,  however,  it  has  an 
opposite  character. 

12.  We  appear y  there/brej  to  be  no  nearer  the  heginnxng  of 
things  in  the  Devonian  gpoch  than  in  the  Carboniferous y  so  far 
as  either  greater  unity  or  simplicity  of  structure  is  concerned  ; 
and  these  earlier  forms  cannot  be  used  to  any  better  advan- 
tage than  the  Cai-boniferous  tjpes  in  support  of  anv  special 
theory  of  the  origin  of  insects.  All  such  theories  have  re- 
quired some  Zoeay  Leptus,  Campodeay  or  other  simple  wing- 
less form  as  the  foundation-point ;  and  this  ancestral  form, 
according  to  Hackel  at  least,  must  be  looked  for  above  the 
Silurian  rocks.  Yet  we  have  in  the  Devonian  no  traces 
whatever  of  such  forms,  but^  on  the  contrary,  as  far  down  as 
the  middle  of  this  period,  wmged  insects  with  rather  highly 
differentiated  structure,  which,  taken  together,  can  be  consi- 
dered lower  than  the  mass  of  the  Upper  Carboniferous  insects 
only  bj  the  absence  of  the  very  few  Hemiptera  and  Coleo- 
ptera  which  the  latter  can  boast.  Remove  those  few  insects 
from  consideration  (or  simply  leave  out  of  mind  their  future 
development  to  very  distinct  types),  and  the  Middle  Devonian 
insects  would  not  suffer  in  the  comparison  with  those  of  the 
Upper  Carboniferous,  either  in  complication  or  in  diversity  of 
structure.  Furthermore,  they  show  no  sort  of  approach 
toward  either  of  the  lower  wingless  forms  hypothetically 
looked  upon  as  the  ancestors  of  tracheate  Articulata. 

13.  Finally  y  while  there  are  some  forms  which  to  some  degree 
bear  out  expectations  based  on  the  general  derivative  hypothesis 
of  structural  devehpmenty  there  are  quite  as  many  which  are 
altogether  unexpectedy  and  cannot  be  explained  by  that  theory 
toithout  involving  suppositions  fyr  which  no  facts  can  at  present 
be  adduced,  P(dy)hemera  and  Gerephemera  are  unquestionably 
insects  of  a  very  low  organization  related  to  the  existing  may- 
flies, which  are  well  known  to  be  of  inferior  structure  as  com- 
pared with  other  living  insects ;  these  may-flies  are  indeed 
among  the  most  degraded  of  the  suborder  to  which  they 
belong,  itself  one  of  the  very  lowest  suborders.  Dyscritus  too 
may  be  of  similar  degradation,  although  its  resemblance  to 
Homothetus  leaves  it  altogether  uncertain.  But  no  one  of 
these  exhibits  any  inferiority  of  structure  when  compared 
with  its  nearest  allies  in  the  later  Carboniferous  rocks ;  and 
they  are  all  higher  than  some  which  might  be  named ;  while 
of  the  remaining  species  it  can  be  confidently  asserted  that 
they  are  higher  in  structure  than  most  of  the  Carboniferous 
types,  and  exhibit  syntheses  of  character  differing  from  theirs. 
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It  is  quite  as  if  we  were  on  two  distinct  lines  of  descent  when 
we  study  the  Devonian  and  the  Carboniferous  insects :  they 
have  little  in  common ;  and  each  its  peculiar  comprehensive 
types.  Judging  from  this  point  of  view,  it  would  be  impos- 
sible to  say  that  the  Devonian  insects  showed  either  a  broader 
synthesis  or  a  ruder  type  than  the  Carboniferous.  This,  of 
course,  may  be,  and  in  all  probability  is,  because  our  know- 
ledge of  the  Carboniferous  insects  is  in  comparison  so  much 
more  extensive ;  but,  judging  simply  by  the  facts  at  hand, 
it  appears  that  the  Carboniferous  insects  carry  us  back  both 
to  the  more  simple  and  to  the  more  generalized  forms.  We 
have  nothing  in  the  Devonian  so  simple  as  EuepkemeriteSj 
nothing  so  comprehensive  as  Eugereony  nothing  at  once  so 
simple  and  comprehensive  as  Dictyoneura,  On  the  derivative 
hypothesis  we  must  presume,  from  our  present  knowledge  of 
Devonian  insects : — that  the  Palseodictyoptera  of  the  Carboni- 
ferous are  already,  in  that  epoch,  an  old  and  persistent  em- 
bryonic type  (as  the  living  Ephemeridae  may  be  considered 
today,  on  a  narrower  but  more  lengthened  scale) ;  that  some 
other  insects  of  Carboniferous  times,  together  with  most  of 
those  of  the  Devonian,  descended  from  a  common  stock  in  the 
Lower  Devonian  or  Silurian  period ;  and  that  the  union  of 
these  with  the  Palaeodictyoptera  was  even  further  removed 
from  us  in  time,  carrying  back  the  origin  of  winged  insects 
to  a  far  remoter  antiquitv  than  has  ever  been  ascribed  to  them, 
and  necessitating  a  taith  in  the  derivative  hypothesis  which 
a  study  of  the  records  preserved  in  the  rocks  could  never  alone 
aflTord ;  for  no  evidence  can  be  adduced  in  its  favour  based 
only  on  such  investigations.  The  profound  voids  in  our 
knowledge  of  the  earliest  history  of  insects,  to  which  allusion 
was  made  at  the  close  of  my  paper  "  On  the  Early  Types  of 
Insects,"  are  thus  shown  to  be  even  greater  and  more  obscure 
than  had  been  presumed.  But  I  should  hesitate  to  close  this 
summary  without  expressing  the  conviction  that  some  such 
earlier  imknown  comprehensive  types  as  are  indicated  above 
did  exist  and  should  be  sought. 


XXIV. — On  Siliceous  Sponge-growth  in  the  Cretaceoua  Ocean. 
By  Surgeon-Major  Wallich,  M.D. 

A  FEW  days  after  the  publication  of  the  'Annals'  for 
February,  I  obtained  a  sight  of  Mr.  G-  J.  Hinde's  verj  in- 
teresting little  work  On  Fossil  Sponge-spicules  found  m  the 
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Interior  of  a  single  FHntstone  from  Horstead  in  Norfolk, 
which  had  just  previously  been  published  at  Munich. 

In  his  concluding  remarks  the  author,  while  refemng  to 
my  paper  on  the  chalk  flints  (Quart.  Journ.  GeoL  Soc,  Feb. 
1880),  expresses  the  opinion  that  "  the  contents  of  the  flint 
from  Horstead,  and  of  tnose  from  the  North  of  Ireland,  prove  " 
what  I  only  "  assumed,  namely  that  in  its  original  condition 
the  cretaceous  ooze  was,  like  that  of  the  Atlantic  deep-sea 
mud,  filled  with  the  spicular  skeletons  of  sponges  ....  the 
contents  of  both  the  Irish  and  Horstead  flints  showing  that 
the  sponge-spicules  are  as  much  intermingled  with  Foramini- 
fera  and  other  calcareous  organisms  as  in  the  Atlantic  ooze, 
and  that  therefore  both  these  animal  types  flourished  con- 
temporaneously "  (op.  ciu  pp.  80,  81). 

Without  in  any  wise  detracting  from  the  value  of  the  con- 
current testimony  thus  furnished  as  to  the  great  exuberance 
and  variety  of  the  sponge-life  which  existed  at  the  bottom  of 
the  ancient  cretaceous  sea-bed,  the  Horstead  nodule,  per  se^ 
would  increase  rather  than  diminish  the  force  of  the  objec- 
tions that  have  been  raised  by  some  writers  to  any  analogy 
between  the  mineral  composition  of  the  ancient  and  the  recent 
calcareous  deposits.  From  a  cursory  remark  made  at  the 
close  of  Mr.  Hinde's  observation,  he  appears  ready  to  admit 
that  the  mass  of  the  material  in  the  flint-cavity  under  notice 
could  not  have  presented  its  unconsolidated  character  had  it, 
at  the  time  of  its  inclusion,  formed  part  of  the  deposit  at  any 
depth  below  the  immediate  surface-layer  of  the  sea-bed.  This 
is  precisely  what  I  have  maintained  and  explained,  in  the 
only  way  it  seems  possible  to  explain  it,  by  showing  how  the 
whole  ot  the  siliceous  matter  was  continuously  eliminated  as 
the  deposit  was  being  formed,  and  was  retained  in  a  compa- 
ratively thin  colloidal  stratum  that  constituted,  as  it  were,  a 
floating  layer  overlying  and  resting  upon  large  areas  of  the 
calcareous  sea-bed. 

It  is  obvious,  therefore,  that  without  probing  the  deposits  to 
a  much  greater  depth  below  their  surface  than  we  are  likely 
ever  to  succeed  in  doing,  the  analogy  that  exists  between  the 
constituents  of  the  ancient  and  recent  calcareous  deposits  must 
continue  to  be  based  on  assumption.  Mr.  Hinde  s  observa- 
tions tend  only  to  enhance  the  necessity  of  this  assumption. 
They  do  not  in  the  least  degree  assist  us  in  "  proving,"  as 
claimed,  that  "  in  its  original  condition  the  cretaceous  ooze 
was,  like  that  of  the  Atlantic  deep-sea  mud,  filled  with  the 
spicular  skeletons  of  sponges."  Indeed,  it  would  be  well  to 
bear  constantly  in  mind  that,  so  far  as  all  the  evidence  goes 
that  has  heretofore  been  obtained,  there  is  no  warrant  for 
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Mr.  Hinde's  conclusion  that  the  Atlantic  deep-sea  mud  is 
filled  (as  he  seems  to  think)  with  these  spicular  skeletons 
except  at  its  immediate  surface.  Hence  the  evidence  furnished 
by  the  Horstead  flint  proves  rather  that,  were  it  not  for  the 
special  agency  of  the  colloidal  protoplasm  and  the  conditions  I 
have  elsewhere  fully  described,  the  Horstead  Chalk,  in  common 
with  the  rest  of  the  Upper  Chalk  strata,  must  still  have  re- 
tained within  its  substance  the  silica  which,  under  the  pre- 
vailing conditions,  entered  into  the  formation  of  the  stratified 
flints. 

Mr.  Hinde  seems  to  have  imagined  that  I  disputed  the  con- 
temporaneous existence  of  Sponges  and  Foraminifera.  A 
reperusal  of  my  first  paper  on  the  subject,  and  a  glance  at 
pp.  200-202  of  my  paper  in  the  ^  Annals '  for  Feb.  1881, 
will,  I  think,  satisfy  him  that,  so  far  from  this  being  the  case, 
the  contemporaneous  development  of  both  these  animal  types 
constitutes  an  essential  element  in  my  hypothesis  of  the  flint 
formation. 


XXV. — On  Spongilla  cinerea. 
By  H.  J.  Carter,  F.R.S.  &c 

'  Having  omitted  to  insert  a  description  of  Spongilla  cinerea  in 
my  compilation  of  the  "History  and  Classification  of  the 
known  Species  of  Spongilla,^^  in  the  last  number  of  the 
*  Annals,'  p.  88,  after  8.  cerebellatay  Bk.,  it  is  herewith 
supplied. 

Spongilla  cinerea^  Carter. 

SpmgiUa  cinerea^  Carter,  No.  12,  p.  82,  pi.  iii  fig.  5;  No.  20,  p.  30, 
pi.  xxiviii.  fig.  19. 

Flat,  spreading ;  surface  slightly  convex,  presenting  gentle 
eminences  and  depressions.     Colour  cinereous ;  texture  com- 

Sact,  fine,  friable.  Skeleton-spicule  curved,  fusiform,  era- 
ually  sharp-pointed,  minutely  spined.  Statoblast  globular ; 
aperture  infundibular ;  crust  thick,  white,  composed  of  micro- 
cell  substance  charged  with  minute  acerate  spicules,  which 
are  curved,  cylindrical,  abruptly  sharp-pointed,  and  coarsely 
spined  throughout,  arranged  more  or  less  tangentially,  inter- 
crossing. 

Loc,  Bombay. 

Ohs.  The  chief  characters  of  this  species  are  its  cinereous 
colour  and  fine  texture;  its  elementary  parts  are  the 
smallest  of  any  species  that  I  have  y©t  examined. 
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XXVT. — Further  Note  on  Anoraorhynclius  (or  Colossendeis) 
Smithii.    By  Edward  J.  Miers,  F.L.S.,  F.Z.S. 

I  AM  indebted  to  the  Rev.  A.  M.  Norman  for  reference  to  a 
Pycnogonid  described  by  Prof.  G.  O.  Sars  under  the  name  of 
Colossendeia  augusta  in  *  Archiv  f.  Mathematik  og  Natur- 
videnskab,'  andet  Bd.,  tredie  Hefte  p.  368  (1877),  which  I 
unfortunately  overlooked,  as  no  reference  is  made  to  the  species, 
either  in  the  *  Zoological  Record '  or  the  German  "  Bericht " 
in  the  *  Archiv  f.  Naturgeschichte  '  for  1877-78,  but  whose 
close  aflSnity  to  Anomorhynchvs  Smithii  was  evident  on  a 
comparison  of  Prof.  Sars's  description  with  the  types  of  the 
species  from  Franz- Josef  Land.  A  second  species,  Colossen' 
aeia  prohoscidea  (Sabine)  =  Colossendeis  borealis,  Jarzynsky, 
is  referred  to ;  but  neither  the  page  of  Jarzynsky^s  descrip- 
tions nor  any  diagnosis  of  the  genus  is  added. 

In  reply  to  an  inquiry  addressed  to  Prof.  Sars  on  this  sub- 
ject, I  learn  that  the  genus  Colossendeis  was  described  by 
Jarzynsky  in  a  memoir  entitled  "  Praemissus  catalogus  Pyc- 
nogonidarum  inventarum  in  mari  glaciali  ad  oras  lApponise 
rossicse  et  in  Mari  Albo  anno  1869  et  1870."  This  memoir 
forms  part  of  a  preliminary  list  of  the  Echinodermata,  De- 
capoda,  Amphipoda,  and  Pycnogonida  of  the  White  Sea  and 
Russian  Lapland,  of  which  a  "  separate  copy"  was  commu-^ 
nicated  to  Prof.  Sars  by  its  author.  It  bears  date  1870,  but' 
has  never  been  mentioned  by  the  English  or  German  recorders 
of  carcinological  literature,  although  its  existence  is  adverted 
to  by  Dr.  Llitken  in  his  record  of  the  literature  of  Echino- 
dermata in  1872,  by  whom  the  title  is  not  cited.  No  copy  of 
it  is  in  the  British  Museum ;  nor  is  it  to  be  found  in  the 
library  of  either  the  Roval,  Linnean,  or  Zoological  Society. 

Prof.  Sars  further  informs  me  that  his  copy  of  this  paper  is 
without  any  indication  of  its  place  of  publication.  He  believes 
this  to  have  been  in  some  one  of  the  Russian  periodicals ;  but  I 
have  been  unable  to  find  it  in  any  to  which  1  have  access.  He 
has,  however,  obligingly  appended  to  his  letter  a  copy  of  Jar- 
zynsky's  original  descriptions,  which  leave  no  doubt  that  our 
species  is  congeneric  witn  the  types  of  the  Russian  naturalist 
If,  therefore,  evidence  be  forthcoming  of  the  regular  publi- 
cation of  the  memoir  of  Jarzynsky,  the  name  Anomorhynchus 
will  yield,  on  account  of  its  later  publication,  to  Colossendeis"^, 

Prof.  Sars,  in  his  "  Prodromus  "  in  the  Norwegian  perio- 
dical above  referred  to,  regards  Jarzynsky 's type  {Colossendeis 
horealis)  as  identical  with  Fhoxichilus  proboscideusy  a  species 

♦  Pro£  Sare  believes  that  the  genus  Colossendeia  is  itself  identical  with 
Ithopalorhynchus  of  Wood-Mason — an  opinion  from  which  I  must  respect- 
jftUly  differ,  in  view  of  the  widely-separated  halntats  of  the  types- and  of 
the  distinctions  mentioned  in  my  paper. 
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long  ago  described  by  Sabine  (Appendix  Capt.  Parry's 
Voyage,  p.  cxxvi),  and  Anomorhynchus  Smithii  (as  I  learn 
from  his  letter)  as  also  referable  to  the  same  species.  Sabine's 
species  was  unfortunately  never  figured ;  but  I  may  note  that 
our  specimens  diflfer  from  his  descriptions  in  being  destitute 
of  eyes  and  without  any  distinct  transverse  line  on  the  j&rst 
segment  of  the  body,  and  from  that  of  Jarzynsky  in  having 
the  first  pair  of  appendages  9-  (not  10-)  jointed ;  nor  do  the 
words  of  the  latter  author — "  Pedes  (tenues)  tarso  longissimo 
(manu  multo  longiore) ;  appendix  caudata  longissima  cylin- 
drica,  extrema  parte  incrassata  " — apply  to  our  types.  In  other 
particulars  his  description  is  fairly  applicable  to  A.  Smithii. 

From  Colossendeis  augusta^  Sars,  our  species  is  apparently 
distinguished  by  the  form  of  the  rostrum,  the  relatively 
longer  postabdomen,  shorter  conical  oculigerous  tubercle,  and 
perfectly  distinct  claws  of  the  accessoiy  legs. 

Sabine's  original  types  of  Phoxickilus  proboscideus  were 
found  at  ebb-tide  on  the  shores  of  the  North  G-eorgian  or  Parry 
Islands,  the  type  specimens  of  Colossendeis  borealis  near  the 
shores  of  Russian  Lapland  ('^  ad  oras  Lapponiae  rossicee  e&- 
adverso  insulis  Gabriliensibus  ad  semi-msulas  piscatoriiS) 
maxima  profunditate  maris  120-250  org.").  A  single  speci*^ 
men  is  referred  to  by  Prof.  Sars  as  having  ho&a  obtained  in 
the  cold  area  west  of  the  Norwegian  coast  in  lat.  62°  41 ''5  N., 
long.  1°  48'  E.,  at  a  depth  of  412  fathoms,  by  the  Norwegian 
expedition  in  1876  (t.  c.  pp.  337-368).  Colossendeis  augusta 
was  obtained  by  the  same  expedition  in  lat.  63°  10'*2  N.,  long. 
4°  59'-6  E.,  in  417  fathoms. 

The  examination  of  a  larger  series  of  specimens  is  needed  to 
show  whether  the  species  above  mentioned  are  all  of  them  dis« 
tinct :  in  the  meantime,  to  avoid  future  confusion  in  the  synony- 
ma,  I  have  thought  it  desirable  to  call  attention  to  the  memoir 
of  the  Russian  naturalist,  which  has  (excusably)  been  over- 
looked by  nearly  all  the  recorders  of  zoological  literature*. 

•  Since  this  note  has  been  in  type,  I  have  received  from  Dr.  P.  P.  0. 
Hoek  a  paper  containing  an  account  of  the  Pycnogonids  dredged  during 
the  cruises  of  the  *  Willem  Barents/  in  the  years  1678-79,  reprinted  from 

)  *Niederl.  Archiv  f.  Zool/  Supplementb.  i.  (1881).     In  this  paper  a 


the  *Niederl.  Archiv  f.  Zool/  Supplementb.  i.  (1881).  In  this  pan„  _ 
species  is  figured  imder  the  name  of  Colossenaeis  proboscideus,  Saloine, 
with  which,  notwithstanding  some  slight  differences,  I  must  regard  Ano- 
morhynchus  Smithii  as  very  probably  identical  The  genus  Colossendeis 
is  not  described  by  Dr.  Hoek ;  but  the  memoir  of  Jarzynsky  is  cited  as 
having  been  published  in  the  '  Annales  de  la  Soci^td  des  Naturalistes  de 
St  P^tersbourg,'  1870,  a  publication  I  have  never  seen.  We  are  informed 
in  Dr.  Hoek's  memoir  that  four  female  examples  of  C.  proboscideus  were 
recently  collected  by  Mr.  Murray  of  Edinburgh  in  lat.  60^  3'  N.,  between 
the  north  of  Scotland  and  the  Faroes ;  also  numerous  forms  of  the  same 

rus  inhabit  southern  latitudes  (as  shown  by  the  rich  materials  collected 
the  *  Challenger '  expedition),  from  all  of  which  C.probosddem  is  di»- 
tmguished  by  its  ^*  highly  concentrated  *'  body. 
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PROCEEDINGS  OF  LEARNED  SOCIETIES. 

GEOLOGICAL  SOCIETY. 

November  3, 1880.— Robert  Etheridge,  Esq.,  F.R.S., 
President,  in  the  Chair. 

The  following  commimicadonB  were  read : — 

1.  "Note  on  the  Occurrence  of  Remains  of  Recent  Plants  in 
Brown  Iron-ore."     By  J.  Arthur  Phillips,  Esq.,  F.G.S. 

The  fossilizing  ironstone  described  by  the  author  occurs  at  Rio 
Tinto,  in  the  province  of  Huelva,  Spain,  in  close  proximity  to  the 
celebrated  copper-mines  of  that  name,  where  it  forms  a  thick  hori- 
zontal capping  of  a  hill  known  as  the  Mesa  de  los  Pinos.  In  this 
iron-ore  Mr.  Carruthers  has  identified  the  following  vegetable 
remains : — Leaves  and  acorns  of  Quercus  ilex^  Linn. ;  leaves  and 
seed  of  a  two-leaved  species  of  Pinus,  most  probably  Pinus  pinea, 
linn. ;  the  cone  of  Equisetum  arvtnse^  Linn. ;  and  a  small  branch 
of  a  species  of  Erica.  There  is  also  a  well-marked  leaf  of  a  Dico- 
tyledonous plant  not  yet  identified.  A  great  portion  of  many  of 
the  specimens  consists  of  a  thick  growth  of  moss  ;  but  it  is  impos- 
sible to  say  what  the  species  are.  The  whole  is  permeated  with 
minute  branching  roots,  showing  that  the  vegetation  was  formed  as 
a  great  mass,  the  oak-  and  pine-leaves  having  been  probably  carried 
or  blown  into  it.  The  plants  are  evidently  aU  of  the  same  species 
as  are  still  found  growing  in  Spain. 

The  author  attributes  this  deposit  of  ironstone  to  the  decomposi- 
tion, partly  by  organic  agency,  of  ferruginous  salts,  derived  from  the 
oxidation  of  iron  pyrites,  which  flowed  into  a  marsh  or  shallow 
lagoon.  Subsequently  to  this  the  valleys  of  the  Rio  Agrio  and 
Rio  Tinto  were  eroded,  leaving  the  M^a  de  los  Pinos  with  its  thick 
capping  of  iron-ore. 

The  very  recent  character  of  this  deposit  is  evident  from  the 
fossils  it  contains ;  but  the  erosion  of  the  valleys  certainly  took 
place  before  the  Roman  occupation  of  the  district.  This  is  satis- 
factorily shown  not  only  by  the  position  of  various  remains  of  that 
date,  but  also  by  the  fact  that  the  Roman  grave-stones,  which  are 
still  remaining  in  the  locality,  are  made  of  tiiis  ironstone. 

2.  "  Notes  on  the  Locality  of  some  Fossils  found  in  the  Carboni- 
ferous Rocks  at  T'ang  Shan,  situated,  in  a  N.N.E.  direction,  about 
120  miles  from  Tientsin,  in  the  province  of  Chih  Li,  China." 
By  James  W.  Carrall,  Esq.,  F.G.S.  With  a  Note  by  Wm.  Carruthers, 
Esq.,  F.R.S.,  F.G.S. 

The  author  described  the  locality  from  which  he  obtained  some 
plant-remains  of  apparently  Carboniferous  age,  and  stated  that 
mining-operations  had  been  carried  on  by  a  Chinese  company  in  the 
district  since  the  year  1878.  Several  seams  of  coal  occur,  varying 
in  thickness  from  11  inches  to  6  feet.  Mr.  Carruthers  stated  in  a 
note  that  the  specimens  submitted  to  him  belong  to  a  species  of 
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Annularia,  probably -4.  hngifolia^  Brongn.,  abundant  in  the  British 
Coal-measures,  and  found  both  on  the  Continent  and  in  North 
America. 

December  1, 1880.— Robert  Etheridge,  Esq.,  F.R.S., 
President,  in  the  Chair. 

The  following  communication  was  read  : — 

*^  On  Remains  of  a  small  Lizard  from  the  Neocomian  Rocks 
of  Comen,  near  Trieste,  preserved  in  the  Geological  Museum  of 
the  University  of  Vienna.''    By  Prof.  H.  G.  Seeley,  F.R.8.,  F.G.S. 

The  author  mentioned  that  Prof.  Komhuber  had  described,  under 
the  name  of  Hydrosaurm  lesinerms,  the  remains  of  a  Lizard  from 
the  Neocomian  rocks  of  the  island  of  Lesina,  off  the  coast  of  Dal- 
matia.  The  University  Museum  at  Vienna  contains  a  slab  from  a 
neighbouring  locality,  showing  the  hinder  part  of  the  skeleton  of  ano- 
ther Lizard,  which  had  been  lent  to  the  author  for  the  purpose  of 
description  by  Prof.  Suss.  The  specimen  includes  twelve  dorsal  and 
sixty-five  caudal  vertebrae ;  but  the  tail  is  incomplete.  The  sacral 
vertebrae  are  concealed,  and  the  pelvis  is  imperfectly  seen.  Both 
hind  limbs  are  fairly  well  preserved.  The  author  described  the 
distinctions  which  he  considered  to  separate  this  animal  from  Eom- 
huber's  species,  consisting  chiefly  in  the  form  and  proportion  of  the 
dorsal  vertebrae,  which,  instead  of  having  the  neural  spine  high  and 
square  as  in  Hydrosaurus,  have  it  depressed  and  produced  both 
anteriorly  and  posteriorly — in  the  length  and  slendemess  of  the 
ilium  ;  in  the  single-headed  character  of  the  ribs — and  in  the  form 
and  structure  of  the  segments  of  the  limbs,  which  appear  to  possess 
four  tarsal  and  three  metatarsal  bones  and  five  digits.  The  author 
proposed  to  name  this  Lizard  Adriosaurtu  Suessii, 

December  15, 1880.— J.  W.  Hulke,  Esq.,  F.R.S.,V.P.G.S., 
in  the  Chair. 

The  following  communication  was  read : — 

"  On  a  new  Species  of  Trigonia  from  the  Purbeck  Beds  of  the 
Vale  of  Wardour."  By  R.  Etheridge,  Esq.,  F.R.S.,  President.  With 
a  Note  on  the  Stratigraphical  Position  of  the  Fossil,  by  the  Rev.  W. 
R.  Andrews. 

In  this  paper  the  author  described  a  species  of  Trigoma  discovered 
by  the  Rev.  W.  R.  Andrews  in  the  "Cinder-bed"  of  the  Middle 
Purbeck  series  in  the  Vale  of  Wardour.  The  specimens  were  found 
in  the  railway-cutting  one  mile  west  of  Dinton  station.  The  shell 
was  referred  to  d'Orbigny's  section  "  Glabrae  "  of  the  genus  Trigonia^ 
and  named  Trigonia  densirupia.  In  its  ornamentation  it  closely 
resembles  T,  Unuitexta^  Lye,  of  the  Portland^  Oolite,  but  is  more 
depressed  and  lengthened  posteriorly,  and  destitute  of  the  ante*- 
carinal  space  which  occurs  in  aU  known  Jurassic  "  Glabrae.*'  The 
escutcheon  is  remarkably  large,  and  possesses  transverse  rugae, 
as  in  the  Neocomian  "  Quadratae.^    The  author  regarded  the  species 
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as  a  transition  form  connectiog  the  two  groups  of  TtigonuB  above 
mentioned.  The  description  of  the  new  species  was  accompanied 
by  a  note  on  the  Purbeck  strata  of  the  Vale  of  Wardour  by  the 
Rev.  W.  B.  Andrews. 


BIBLIOGRAPHICAL  NOTICES. 

Fossil  Spange-SpictiUs  from  the  Upper  ChaXk^  found  in  the  Interior 
of  a  Single  Flintstone  from  Horstead  Norfolk.  By  GsoBeB 
Jbkwtngs  Hinde,  F.G.8.    With  ^\q  Plates.   8vo.    Munich,  1880. 

Uin)BB  this  title  appears  Mj.  (now  Br.)  Hinde's  "  Inaug:ural  Dis- 
sertation "  for  the  degree  of  **  Dr.  of  Philosophy  "  in  the  University 
of  Munich,  published  at  Munich  in  the  month  of  November  1880. 
For  this  he  very  wisely  took  some  fossil  sponge-spicules  obtained  from 
Horstead  for  comparison  with  those  which  Prof.  Zittel  has  collected 
in  the  Palffiontological  Museum  of  Munich,  and  thus  met  with  the  dis- 
interested generosity  of  one  whose  love  for  his  profession  goes  hand 
in  hand  with  his  great  ability  for  practLsing  it. 

With  such  aid  it  is  no  wonder  that  he  should  have  produced  a 
^  Dissertation "  alike  honourable  to  himself  and  to  those  by  whom 
he  has  been  assisted,  viz.  Prof.  Zittel  and  Herr  Conrad  Schwager, 
respectively  superintendent  an&  assistant  in  the  Palseontological 
Museum  at  Munich — the  former  having  assisted  by  his  extensive 
knowledge  and  liberality,  and  the  latter,  among  other  things,  by  his 
aptitude  in  drawing  with  the  camera  ludda. 

The  '*  Dissertation  ^  is  illustrated  by  five  plates,  containing  165 
figures,  which,  **  as  far  as  possible,"  have  been  drawn  to  the  scale 
of  ^*20  diameters,"  in  order  that  'Hheir  relative  dimensions" 
might  be  appreciated ;  while  the  measurements  have  been  given  in 
parts  of  a  metre,  that  ihey  may  be  most  generally  useful. 

Commencing  with  a  description  of  the  kind  of  Upper-Chalk  Flint 
in  whose  interior  the  sponge-spiculee  were  found,  viz.  ^'  a  potstone 
or  paramoudra/'  about  a  foot  in  diameter,  with  the  mouth  closed 
by  extension  of  the  fiint, — ^the  contents  generally  are  enume- 
rated; after  which  the  structure  and  mineral  composition  of  the 
fossil  sponge-spicules  are  noticed  in  particular,  ending  with  the 
following  commendable  enunciation,  viz. : — "  In  several  instances 
the  correspondence  in  form  and  size  of  the  spicules  is  so  close  to 
that  of  sponges  already  determined,  that  no  doubt  can  arise  of  their 
belongiDg  to  the  same  species.  Under  these  circumstances  I  have 
arranged  these  spicules  under  the  different  genera  with  which  they 
seemed  to  have  tiie  closest  relationship ;  and  in  only  a  few  excep- 
tional cases,  in  which  the  peculiar  form  or  dimensions  of  the  spicide 
rendered  it  highly  probable  that  it  l]«Ionged  to  some  hitherto  un- 
recognized sponge,  have  I  ventured  to  give  a  name  to  it,  to  facilitate 
reference  in  the  future  "  (p.  18). 

Following  the  systematic  arrangement  which  is  given  by  Prof. 
Zittel  in  his  "  Beitrage  zur  Systematik  der  fossilon  Spongien  ^  (see 
« Annals/  1879,  vol.  iii.  p.  304),  Mr.  Hinde  begins  his  descriptions 
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in  detail  with  Zittel's  "  Monactinellidte  " — that  is,  sponges  which 
consist  only  of  **  spicules  which  possess  a  single  nnbranched  interior 
canal,"  which,  so  long  as  the  monactinellid  has  a  peculiar  feature, 
answers  very  well  for  identification;  but  when  the  spicule  is  a 
simple  acerate — ^that  is,  linear,  more  or  less  curved  (for  if  looked 
at  in  a  favourable  direction  it  is  seldom  otherwise),  fusiform,  gradu- 
ally sharp-pointed,  and  smooth,  as  in  pi.  i.  figs.  l-i3, — the  power  of 
the  term  continues  for  the  spicule,  but  ends  for  that  of  distinction 
of  species ;  for  this  form  is  perhaps  of  all  the  most  common,  and 
extends  to  totaHy  different  families.  Mr.  Hinde  has  evidently  ex- 
perienced this  difficulty. 

Again,  the  "  Tetractinellidae "  of  Marshall,  characterized  by 
spicules  with  "  four  arms  or  rays,  one  usually  much  longer  than  the 
others,  radiating  from  a  centre  "  (p.  24),  might  do  for  the  Pachy- 
tragida  (Carter),  but  no  other  sponges.  So  the  '*  Siliceous  Globules '' 
(p.  38)  may  belong  to  Placospongia  melchesioideSy  Grray,  whose 
dteleton-spicules  are  pin-like,  with  the  points  outwards^  thus, 
with  other  concomitants,  allying  itself  to  the  Suberitida  (Carter). 
The  **  Quadrifid  Spicules  of  Pa^iastrella  "  are  less  open  to  difficulty 
in  this  respect ;  while  the  fully  formed  spicules  of  Zittel's  "  Mega- 
morina"  and  *' Tetracladina"  (Lithistina),  and  those  of  theoider 
'*  HexactineUidfle  (0.  Schmidt),"  are  self-evident,  both  recent  and 
fossil,  as  well  as  the  incomplete  ones  of  the  former  (pi.  iv.  figs.  24-34)^ 
which  we  now  know  to  be  only  a  transitionary  state  of  the  disk  to  the 
ulterior  development  of  the  Lithistid  spicule.  Here  it  is  that  Prof. 
Zittel,  by  his  sagacity,  success,  and  indefatigable  labours  both  at 
home  and  in  the  field,  has  so  enriched  the  Pidseontological  Museum 
of  Munidi — which,  together  with  his  numerous  discoveries,  quite 
marks  an  epoch  in  the  early  history  of  the  Spongida ;  while  the 
exquisite  b^uty  of  the  fossil  remains  he  has  collected,  once  seen 
and  begun  to  be  studied,  is  so  fascinating  as  to  recall  to  mind  the 
saying  "  Vestigia  nuUa  retrorsum," 

Lastly,  Mr.  Hinde  alludes  to  the  destruction  of  the  spicule,  ob- 
serving that  **  the  peculiar  form  of  the  perforations  (in  the  fossil 
spicule)  shows  that  they  have  been  produced  by  the  action  of 
some  living  organism/'  but  di£Eerent  from  that  of  Duncan's  Pales-' 
achlya  perforans. 

Having  gone  through  all  the  sponge-spicules  of  the  ''  parapoudra  " 
both  descriptively  and  comparatively,  not  only  with  reference  to  the 
recent  but  tiie  fossil  sponge-spicules  also,  tiiat  have  been  made  known, 
Mr.  Hinde  adds  a  most  interesting  *^ Summary"  of  his  results, 
which  must  be  read  in  extenso  to  be  properly  appreciated ;  nor  can 
we  fail  to  notice  in  the  ^'Postscript"  that  desire  to  which  we 
alluded  in  the  b^inning,  viz.  not  to  create  new  genera  or  species 
before  making  himself  acquainted  with  what  has  already  been  pub- 
lished on  both  fossil  and  recent  sponges. 

Finally,  we  would  observe  that,  with  such  principles  and  oppor- 
tunities, under  the  able  and  willing  guidance  of  Prof.  Zittel,  it  is 
hardly  necessary  to  add  that  Mr.  ffinde's  *'  Inaugural  Dissertation  " 
tells  us  most  satisfactorily  the  state  of  sponge-development  at  the 
time  the  Upper  Chalk  was  deposited. 
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Fossil  Foraminifera  of  the  Carboniferous  Limestone. 

1.  The  Spirally -coiled  Foraminifera  of  the  Carboniferous  Limestone 
of  Russia.  By  Valerian  ton  Molleb,  Professor  at  the  Mining 
Institute.  {Die  spiralgewundenen  Foraminiferen  des  russischen 
KoMerJcalks,']  Memoires  de  VAcad,  Imper,  des  Sci.  de  St.-Peters- 
bourg,  T  serie,  vol.  xxv.  no.  9,  1878.  4to.  148  pages,  with  15 
lithographic  plates  and  6  woodcuts. 

2.  The  Foraminifera  of  the  Carboniferous  Limestone  of  Russia,  By 
Valeeian  von  Molleb,  Professor  at  the  Mining  Institute.  {Die 
Foraminiferen  des  russischen  KohlenkaVcs,']  Memoires  de  VAcad. 
Imper.  des  Sci.  de  St.-Petersbourg,  7""  ser.  vol.  xxvii.  no.  5,  1879. 
4to.     132  pages,  with  7  lithographic  plates  and  30  woodcuts. 

The  great  Carboniferous  Limestone  has  long  been  known  to  contain, 
and  indeed  in  places  to  consist  of,  Foraminifera,  often  of  relatively 
large  size.  Fischer  de  Waldheim  indicated  the  i'WuZina^  which  Car- 
penter rightly  removed  in  classification  from  the  Imperforata  to  the 
Perforata  group,  and  which  H.  B.  Brady  further  elucidated  and  now 
refers  to  the  Rotaline  series.  Ehrenberg  illustrated  several  allied 
forms  {Bordis  i&c),  which  Parker  and  Jones  (treating  of  his  '  Mikro- 
geologie')  interpreted  and  put  into  a  regular  series.  He  figured 
also  other  Foraminifera  associated  with  the  former.  John  PMllips 
long  ago  pointed  out  the  leading  Endothyra^  of  which  genus  nume- 
rous representatives  are  now  known  from  H.  B.  Brady's  researches. 
Bouillier,  Yosinsky,  and  d'Eichwald  added  some  of  these  and  other 
forms  ;  and  Brady  has  not  only  interpreted  these,  but  augmented 
the  list  with  numerous  highly  important  and  well-systematized 
genera  and  species.  All  this  fauna,  excepting  Fusulina,  he  describes 
and  figures  (44  species  in  14  genera)  in  his  *•*  Monograph  of  the 
Carboniferous  and  Permian  Foraminifera,''  Palaeontogr.  Soc.,  1876. 

In  Professor  Valerian  von  MoUer's  two  memoirs  before  us  we 
have  some  of  the  same  or  very  similar  forms  (occurring  in  Bussia), 
together  with  the  Fusulinoe  (in  4  genera  with  14  species),  treated  of 
as  14  genera  with  41  species. 

These  two  el^ant  monographs  are  illustrated  with  numerous 
well-drawn,  though  sometimes  bold  and  somewhat  diagrammatic 
figures,  altogether  making  twenty-two  quarto  plates,  of  the  very 
interesting  Foraminifera  found  in  the  Carboniferous  Limestone  of 
Bussia,  and,  in  most  cases,  of  other  countries  also.  Numerous  dear 
woodcut  diagrams,  moreover,  illustrate  the  text.  The  descriptive 
portions  of  t^ese  monographs  bear  evidence  aa  well  to  great  acumen 
and  industry  (indeed,  energy  and  enthusiasm)  on  the  part  of  the 
author,  as  to  much  fHendly  help  and  sympathy  from  his  scientific 
colleagues  and  friends.  The  result  has  been  a  revision  of  what  has 
been  done  in  elucidation  of  this  particular  branch  of  pakdontology 
among  the  Rhizopoda  obtained  from  one  of  the  latest  of  those  which 
geologists  term  '*  primary  "  or  '*  palaeozoic  "  strata.  This  revision, 
however,  has  been  ruled  by  views  differing  considerably  from  those 
of  the  observers  who  have  preceded  Profl  von  Moller  in  this  parti- 
cular line  of  research.     FiXamining  with  dose  attention  the  intimate 
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stmcture  and  the  external  form  of  the  minute  shells  he  has  had  to 
do  with,  our  author  has  been  led  to  determine  and  note  the  geome- 
trical relationship  and  exact  measurements  of  spirals  and  chambers, 
and  has  made  angles  and  proportions  of  greater  importance  in  the 
specific  characters  of  the  organisms  than  his  predecessors  thought 
of  doing.  Had  there  been  but  few  of  the  spiral  (helicostegian) 
forms,  and  but  few  of  those  with  alternating  (enallostegian)  cham- 
bers, some  definite  limits  of  size,  form,  and  structure  would  have 
been  far  more  easily  recognized  as  of  permanent  occurrence  among 
Foraminifera  than  are  usually  found  to  obtain.  The  gradations, 
however,  in  amount  of  angularity  with  the  alternating  chambers 
are  even  more  insensible  than  those  in  the  relative  size  and  the 
setting-on  of  chambers,  and  in  the  modifications  of  septal  aperture, 
in  any  series  of  Foraminifera.  The  nature  of  the  dorsd.  spire, 
whether  simple  and  either  "  concho-spiral "  or  "  logarithmic-spiral,'' 
or  compound  and  combining  both  lands,  is  of  importance  in  Von 
Holler's  differentiations ;  and  so  also  are  the  characters  of  the  form 
and  shell- structure.  In  this  last  feature,  however,  the  discrepancies 
between  his  observations  and  those  of  H.  B.  Brady  on  apparently 
similar  shells  are  so  very  great  that,  unless  shell-structure  varied 
with  regional  conditions,  doubt  must  exist  as  to  whether  the  author 
and  his  artists  have  quite  mastered  the  intimate  structure  of  the 
shells  in  every  detail ;  for  they  have  as  much  omitted  the  sandiness 
usually  present  in  Endoihyra  <&c.  as  Messrs.  Brady  and  Holliok's 
drawings  omit  the  large  pores  so  numerous  and  regular  in  the 
Russian  figures.  H.  B.  Brady  intimates  (Monograph,  Pal.  Soc., 
p.  83)  that  Endoihyra  may  essentially  have  a  porous  test,  and  that 
his  specimens  may  have  been  modified  by  infiltration;  but  the 
absence  of  the  true  ^'  arenaceous  "  condition  in  the  Russian  drawings 
is  remarkable. 

Von  Moller  makes  more  of  the  real  Nummuline  character  of 
NummtUina  aniiquior  than  Brady  seems  to  allow  (Monogr.  p.  148). 
The  FustdincB  are  conveniently  made  into  several  species.  One  set 
is  divided  off  (Ftisidinella)  as  having  an  Imperforate  instead  of  Per- 
forate shell.  "  Bradyina  "  is  a  "  porous  "  form  collated  with  Littiola 
Benneana  as  a  synonym ;  but  we  have  not  seen  it  in  the  British 
collections,  and  in  appearance  and  structure  it  differs  from  the 
Lituola  quoted.  "  Cnbrospira  "  would  be  a  Litiwla  were  its  shell- 
structure  sandy,  instead  of  being  porous  like  an  immature  Val- 
vulina. 

Among  the  non-spiral  Foraminifera  of  the  Russian  Carboniferous 
series,  Von  Moller  makes  his  genus  "  Cribrostomum  "  the  most  com- 
prehensive, with  eight  species,  difierentiated  by  the  angle  at  which 
the  chambers  are  superimposed,  as  far  as  it  can  be  calculated  by 
the  production  of  the  probable  planes  beyond  the  side  walls,  thus 
giving  the  readings  for  the  "  species  "  in  degrees.  Taking  other 
characters,  however,  into  consideration,  Brady  had  already  treated 
the  same  or  similar  forms  as  Textularians,  referring  them  to  Glima- 
rammiruij  Bigenerina  patula,  and  true  Textutarice,  Indeed,  as  with 
other  groups  of  Textularice  having  their  own  peculiar  fecies,  there 
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are  both  the  special  Clavuline  modification  {Climacammina  arUiqua) 
in  the  Carboniferons  group  and  the  Bigenerine  (B,  patula) ;  and  it 
seems  uncalled  for  to  thus  break  up  and  commingle,  on  mathema- 
tical or  geometrical  principles,  what  seems  to  be  a  good  and  well- 
defined  generic  Foraminiferal  series.  One  or  two  varieties  of  Haplo- 
phragnUum  also  seem  to  be  mixed  in  with  "  GnhrostomumJ*  This, 
moreover,  is  a  bad  generic  name,  being  founded  on  a  feature  present 
in  several  accepted  genera  of  Foraminifera. 

The  topographicsd  and  general  geological  distribution  of  the 
forms  described,  as  well  as  their  special  and  relative  abundance,  are 
carefully  treated  of,  and  are  shown  in  elaborate  tables,  by  Prof,  von 
Moller,  who  has  hereby  done  some  good  service  to  the  palaeon- 
tology of  Kussia.  T.  E.  J. 

Aid  to  the  Identification  of  Insects,  Edited  by  Charles  Owev 
Watbrhousb.  Lithographs  by  Edwiw  Wilson.  London :  E.  W. 
Janscm. 
Wb  learn  from  the  prospectus  that  the  intention  of  the  Editor  of  this 
work  \A  to  give  "  a  series  of  hand-coloured  lithographic  drawings  of 
insects  of  all  orders  "  not  previously  figured — to  bo  issued  in  monthly 
parts,  each  containing  eight  or  nine  small  quarto  plates.  Three  parts 
are  now  before  us,  iUustrating  five  of  the  orders.  That  Mr.  G.  0. 
Waterhouse  is  the  editor  is  a  sufficient  guarantee  for  the  accuracy  of 
the  work.  Mr.  Wilson,  the  artist,  is  doing  his  part  in  a  manner  thait 
leaves  little  to  be  desired ;  and  the  colouring  is  very  carefully  at- 
tended to.  Such  a  work  should  do  for  entomology  what  the  '  Bota- 
nical Magazine  *  has  done  for  botany ;  and  it  is  to  be  hoped  it  will 
reoeive  sufficient  support  to  induce  the  spirited  publisher  to  con- 
tinue the  work  beyond  the  twelve  parts  announced  to  complete  a 
volume,  which  will  contain  '^  a  systematic  index,  together  with  such 
remarks  on  the  insects  as  may  appear  absolutely  necessary." 

Among  the  insects  figured,  attention  may  be  called  to : — Noso-- 
derma  cordieoUe,  an  East-AMcan  beetle  belonging  to  a  remarkable 
group  otherwise  confined  to  America ;  Latheticus  oryzce,  a  small  beetle 
recently  found  in  rice  in  Calcutta  and  Arabia,  and  now  imported  into 
England ;  Myrmecosis  Saundersii^  a  curious  mimetic  form,  belonging 
to  the  Hemiptera ;  and  the  beautiful  little  Homalus  nanus^  one  of 
the  ruby-tailed  fiiee  (Chrysididse)  from  the  Ionian  Islands. 


MISCELLANEOUS. 
On  the  Starfishes  dredged  in  the  deeper  Regions  of  ^  Oulf  of 
Mexico  and  the  West-Indian  Sea  hy  the  American  ship  ^Blake* 
By  M.  £.  Pbbbieb. 

Ik  1878  the  number  of  species  of  Starfishes  known  from  the  region 
explored  was  twenty-seven ;  the  collections  of  the  '  Blake '  bring  the 
number  of  species  to  seventy,  of  which  forty-three  were  unknown, 
while  a  considerable  number  must  constitute  new  generic  types. 
Most  of  the  genera  discovered  by  the  '  Challenger '  expedition  are 
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represeDted  in  the  collections  obtained  in  the  West-Indian  Sea, 
snch  as  Zoroaster,  Korethraster,  and  the  carious  genus  PediceUaster, 
Sars — Zoroaster  "by  two  species  already  described  by  the  author, 
Korethraster  by  a  species  distinguished  by  the  membrane  which 
unites  its  dorsad  spines,  and  indicating  a  remarkable  passage  towards 
Pteraster^  Fedicellaster  by  a  species  remarkable  for  the  arrangement 
of  its  skeleton.  These  new  species  are  named  by  the  author 
Korethraster  palmatus  and  Fedicellaster  Pourtalesi, 

Besides  the  new  genus  HymenodiscuSy  already  described  by 
M.  Perrier,  he  finds  several  others  which  present  intermediate 
characters  between  different  groups  of  Echinodermata.  Ooniopecten 
in  the  structure  of  the  skeleton  seems  to  belong  to  the  Goniasteridse; 
but  its  pointed  ambulacral  tubes  and  the  form  of  the  teeth  exactly 
resemble  those  of  Astropecten.  Of  this  type  the  author  distinguishes 
four  species.  The  Radiasteres,  brought  up  from  a  depth  of  1800 
metres,  are  large  five-rayed  starfish,  with  tufts  of  spines  like  those 
of  Solaster,  marginal  plates  like  the  Goniasteridae,  and  ventral  plates 
arranged  in  series  as  in  some  Asterinid®.  The  Ctenasteres,  which 
are  still  larger  (nearly  0*3  metre  in  diameter)  and  come  from  a 
depth  of  3500  metres,  have  six  arms,  resemble  gigantic  Ctenodisci 
destitute  of  ventral  scales,  and  thus  approach  the  Echinasteridse. 
The  MarginastereSy  on  the  contrary,  are  small  pentagonal  Starfishes, 
which  would  be  taken  for  Asteriyuje  if  they  had  not  marginal  plates 
like  those  of  the  Goniasteridae. 

Archaster,  common  in  all  the  great  depths  of  the  Atlantic,  occurred 
peculiarly  abundantly.  The  author  refers  to  seven  species,  one  of 
which,  JL  mirabilis,  of  very  variable  form,  is  represented  by  several 
himdred  specimens.  The  Goniasteridae  are  represented  by  eleven 
species,  all  new,  among  which  are  several  belonging  to  the  genus 
Dorigona,  Gray.  The  new  genus  Anthenoides  is  intermediate  be- 
tween Anthenea,  with  large  pediceUarise  and  a  naked  skin,  and 
Pentagonaster,  with  small  pedicellariae  and  a  granular  skin. 

Several  new  forms  of  pedicellariae  occur.  Pentagonaster  temalis 
has  them  with  three  branches.  The  Luidice  present  two,  three,  and 
even  four  branches  ;  but  the  most  remarkable  are  those  of  Archaster 
mirabilis.  Two  ossicles  are  placed  opposite  each  other  like  two 
parentheses,  and  each  of  them  has  a  comb  of  spines,  forming  a  very 
complex  prehensile  organ.  The  author  considers  that  this  example 
leaves  no  doubt  as  to  the  homology  of  the  pedicellariaB  with  the  spines 
or  calcareous  granules  of  the  skeleton  in  Echinodermata.  He  says 
that  there  is  a  remarkable  concordance  between  the  number  of 
tentacles,  the  structure  of  the  mouth,  and  the  form  of  the  pedicel- 
lariae, which  would  seem  to  indicate  the  division  of  the  Asteriadae 
into  two  distinct  great  families.  From  his  new  researches  it  results 
that  there  is  an  agreement  between  the  structure  of  the  mouth  and 
the  number  of  rows  of  ambulacral  tubes,  an  agreement  rendered 
necessary  by  the  relations  with  the  mouth  of  the  skeleton  that 
separates  these  tubes ;  but  the  general  structure  of  the  skeleton  and 
the  form  of  the  pedicellariae  do  not  accord  with  these  data,  and 
must  b^  regarded  as  famishing  more  general  characters. — Comptes 
Rendus,  January  10,  1881,  p.  59. 

Ann.  &  Mag.  N.  Hist.  Ser.'S.  VoL  vii.  20 
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(hi  the  Ghdiga  of  Borneo.    By  A.  Habt  Etbbbtt. 

The  Guliga,  more  commonly  known  as  Bezoar,  forms  a  recog- 
nized article  of  export  from  the  Bejang  and  Bintulu  rivers  in  the 
Sarawak  territory.  These  concretions  are  chiefly  obtained  firom  a 
red  monkey  (a  species  of  Semnopithecus\  which  seems  to  be  very 
abundant  in  the  interior  districts  of  Borneo.  A  more  valuable 
Guliga,  called  the  "  Guliga  Landak,"  is  obtained  from  the  porcupine  ; 
but  it  is  comparatively  rare.  The  Sepoys  stationed  at  Sibu  Fort 
in  the  Bejang  formerly  exported  considerable  numbers  of  these 
calculi  to  Hindustan,  where,  in  addition  to  their  supposed  efficacy 
as  an  antidote  for  the  poison  of  snakes  and  other  venomous  crea- 
tures, they  appear  to  be  applied,  either  alone  or  in  combination 
with  other  medicines,  to  the  treatment  of  fevers,  asthmatic  com- 
plaints, general  debility,  &c.  A  few  years  ago,  however,  these  men 
ceased  to  send  any  but  the  Guliga  Landak,  since  their  halcims  had 
informed  them  that  the  concretions  obtained  from  the  monkeys  had 
come  to  be  considered  of  very  doubtful,  if  any,  value  from  a  medi- 
cinal point  of  view. 

The  usual  test  for  a  good  Guliga  is  to  place  a  little  chunam 
on  the  hand,  and  to  rub  the  Guliga  against  it,  when,  if  it  be  genuine, 
the  lime  becomes  tinged  with  yellow.  Imitations  are  by  no  means 
rare ;  and  on  one  occasion  that  came  to  my  own  knowledge  some 
Bakatans  succeeded  in  deceiving  the  Chinamen,  who  trade  in  these 
articles,  by  carefully  moulding  some  fine  light  clay  into  the  form 
of  a  Bezoar,  and  then  rubbing  it  well  all  over  with  a  genuine  one. 
The  extreme  lightness  of  a  real  Guliga  and  the  lime  test,  however, 
are  generally  sufficient  to  expose  a  counterfeit  Bezoar.  The 
Sepoys  and  Malays  apply  various  imaginary  tests.  Thus  they 
assert  that  if  a  true  Guliga  be  clasped  in  the  closed  flst,  the  bitter 
taste  of  the  concretion  will  be  plainly  susceptible  to  the  tongue 
when  applied  to  the  back  of  the  hand,  and  even  above  the  elbow 
if  the  Guliga  be  a  good  "  Landak  ;*'  and  a  Sepoy  once  assured  me 
that  having  accidentally  broken  one  of  the  latter,  he  immediately 
was  sensible  of  a  bitter  taste  in  his  mouth. 

Accounts  vary  very  much  among  the  natives  as  to  the  exact 
position  in  which  the  Guligas  are  found — some  saying  they  may 
occur  in  any  part  of  the  body,  others  that  they  occur  only  in  the 
stomach  and  intestines,  whilst  I  have  heard  others  declare  that 
they  have  taken  them  from  the  head  and  even  the  hand  !  Bezoar- 
stones  are  sold  by  weight,  the  gold  scale  being  used ;  and  the  value 
varies  according  to  quality  and  to  the  scarcity  or  abundance  of  the 
commodity  at  tibe  time  of  sale.  The  ordinary  prices  paid  at  Bejang 
a  few  years  ago  were  £rom  $1.50  to  S2  per  amas  for  common 
stones,  and  from  $2.50  to  S4  per  amas  for  Guliga  Landak.  I  have 
seen  one  of  the  latter  which  was  valued  at  $100.  It  was  about 
the  size  of  an  average  Tangier  orange,  and  was  perfectly  sphe- 
rical. The  surface,  where  not  artificially  abraded,  was  smooth, 
shining,  bronze-brown,  studded  with  numerous  irr^^ularly-shaped 
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fragments  of  dark  rich  brown  standing  out  slightly  above  the 
general  mass  of  the  calonlus.  These  fragments,  in  size  and  appear- 
ance, bore  a  close  resemblance  to  the  crystals  in  a  coarse-grained 
porphyritic  rock. 

The  common  monkey-bezoars  vary  much  in  colour  and  shape. 
I  have  seen  them  of  the  size  of  large  filberts,  curiously  convoluted 
and  cordate  in  shape,  with  a  smooth,  shining  surface  of  a  pale 
olive-green  hue.  Mr.  A.  E.  Houghton  once  showed  me  one  which 
was  an  inch  and  a  half  long,  and  shaped  like  an  Indian  club.  It  was 
of  a  dirty  greenish  colour,  perfectly  smooth  and  cylindrical ;  and  it 
had  become  aggregated  around  a  portion  of  a  sumpitan  dart,  which 
appears  to  have  penetrated  the  animal's  stomach,  and,  being  broken 
off  short,  subseijuently  served  as  the  nucleus  for  the  formation  of 
«  calculus.  The  same  gentleman  had  in  his  possession  two  Landak 
stones,  one  of  which  bore  a  close  resemblance  to  a  block  in  shape, 
and  was  of  a  bright  green  colour ;  and  the  second  was  of  a  rich 
chocolate-brown,  and  could  best  be  likened  in  form  to  a  constable's 
staff.  One  porcupine-stone,  which  was  opened,  was  found  to  be  a 
mere  shell  f^  of  small  brown  shavings  like  shred  tobacco. 

The  part  of  the  island  which  produces  these  stones  in  greatest 
abund^ce  seems  to  be,  by  a  coincidence  of  native  reports,  tiie  dis- 
trict about  the  upper  waters  of  the  Balungan  (Batang  Kay  an).  The 
story  is,  that  the  head  waters  of  this  river  are  cut  off  from  ite  lower 
course  by  an  extensive  tract  of  hills  beneath  which  the  river  disap- 
peeu«,  a  report  by  no  means  unlikely  if  the  country  be,  as  is  pro- 
bable, limestone.  The  people  of  the  district  have  no  communica- 
tion with  the  lower  course  of  the  river,  and  are  thus  without  any 
supply  of  salt.  In  lieu  of  this  necessary  they  make  use  of  the 
waters  of  certain  springs,  which  must  be  salhie  mineral  springs, 
and  which  the  Kayans  call  "  Sufigan."  These  springs  are  abo  fre- 
quented by  troops  of  the  red  monkeys  before  mentioned ;  and  the 
Bezoars  are  most  constantly  formed  in  the  stomachs  of  these  animals, 
'Hhrough  their  drinking  the  saline  water."  The  hunters  lie  in 
wait  about  such  springs ;  and,  so  runs  the  report,  on  the  animals 
coming  down  to  drink,  they  are  able  to  guess  with  tolerable  cer- 
tainty, from  external  signs,  which  of  the  monkeys  will  afford  the 
GKiliga ;  and  they  forthwith  shoot  such  with  their  sumpitans.  I  have 
this  account,  curious  in  more  ways  than  one,  from  several  quite  inde- 
pendent sources. 

In  concluding  these  brief  notes,  I  may  remark  that  the  wide- 
spread idea  of  ^e  medicinal  virtue  of  these  concretions  would  lead 
us  to  suppose  that  there  is  some  foundation  for  their  reputation. — 
Journal  of  ihe  Straits  Branch  of  the  Eoyal  Asiatic  Society,  1880, 
p.  56. 

On  the  Histology  of  the  PediceUarics  and  of  the  Muscles  of  Echinus 
sphaera,  Forbes.    By  MM.  P.  Geddes  and  F.  E.  Beddard. 

Although  our  knowledge  of  the  general  form  and  of  the  calcareous 
parts  of  the  pedioellariae  of  the  Sea-Urchins  is  now  nearly  com- 
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plete,  thanks  to  the  researches  of  O.  F.  MiiUer,  YalenUn,  Perrier, 
A.  Agassiz,  Wyville  Thomson,  and  several  other  naturalists,  the 
information  furnished  by  authors  as  to  the  histology  of  the  soft 
parts  of  these  organs  is  not  equally  exact.  In  the  hope  of  giving 
more  precision  to  the  ideas  on  this  subject,  we  have  studied  in 
detail  the  pedicellariae  of  the  large  Urchin,  Echinus  spha^a,  Forbes ; 
and  we  wiU  describe  in  a  few  words  the  principal  results  of  the 
investigation. 

On  the  ophiocephalous  pedicellaria  of  Valentin  the  three  adductor 
muscles,  arranged  in  the  form  of  a  triangle,  are  attached,  as  is  well 
known,  to  the  calcareous  apophyses  of  the  three  valves ;  but  the 
fibres  which  unite  the  head  of  the  pedicellaria  to  the  club  of  the 
stem  are  not  inserted  upon  calcareous  parts,  but  terminate  in  an 
extremely  remarkable  fashion.  Most  of  them  are  bent  suddenly 
upon  themselves  before  arriving  at  the  level  of  the  calcareous  parts, 
and  thus  form  a  series  of  loops  or  meshes. 

Two  bundles  only  are  prolonged  further,  interlace  with  the  semi- 
circular arcs  of  the  valves,  and  terminate  freely  in  a  small  tuft  of 
meshes  in  the  middle  of  the  muscular  triangle. 

Quite  distinct  and  separ|Lte  from  these  bent  fibres,  alternating 
with  them,  and  external  to  the  calcareous  parts,  we  find  three  parts 
of  a  stiU  more  curious  structure.  These  are  a  sort  of  grilles  or 
gratings,  formed  of  fibres  repeatedly  bent,  composing  a  series  of 
meshes.  These  organs  are  not  attacked  by  dilute  acetic  acid  ;  they 
have  the  aspect  of  elastic  tissue ;  and  it  seems  probable  that  they 
function  as  antagonists  of  the  adductor  muscles,  and  serve  to  open 
the  valves,  somewhat  like  the  ligament  of  an  acephalous  mollusk. 

The  tridactyle  and  gemmiform  pedicellarias  contain  these  grilles ; 
but  they  are  very  difficult  to  find,  in  consequence  of  their  extreme 
delicacy.  The  fibres  of  the  stem  are  not  bent  upon  themselves,  but 
attach  themselves  directly  to  the  calcareous  parts. 

The  head  of  the  gemmiform  pedicellaria  is  an  extremely  compli- 
cated organ.  There  is  a  gland  outside  of  each  valve ;  it  is  covered 
with  two  layers  of  muscular  fibres  and  with  a  cylinder  epithelium. 
These  pedicellarise  are  perhaps  organs  of  urtication,  for  their  calca- 
reous valves  terminate  in  a  needle-point ;  or  they  may  be  organs 
for  the  secretion  of  mucus,  as  Mr.  Sladen  thinks,  who  has  recently 
described  the  histology  of  this  kind  of  pedicellaria  in  SphcBrechinus 
granulans  (Lam.)*. 

At  the  commencement  of  histological  researches  the  observations 
upon  the  structure  of  the  muscles  of  the  Echinodermata  were 
always  completely  contradictory.  Wagner,  Siebold,  and  Johannes 
Miiller  described  these  muscles  as  being  unstriped ;  Valentin,  on 
the  contrary,  maintained  that  the  muscles  of  the  lantern  and  of  the 
spines  of  the  Urchin  are  striped ;  and  Do  Quatrefages  saw  a  stria- 
tion  upon  the  longitudinal  muscles  of  Synapta,  Baur  contradicted 
these  observations,  whilst  Leydig  described  a  longitudinal  and 
transverse  striation  in  Echinus  and  Holothuria.    Finally,  in  the  last 

•  Ann.  &  Mag.  Nat.  Hist,  August  1880. 
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memoir  on  this  subject,  that  of  L.  Fr^dricq  *,  on  the  mnsoles  of 
the  lantern  of  Echinus  spTuBra,  their  striation  is  again  denied.  How 
are  we  to  explain  this  utter  confusion  ? 

By  treating  the  muscles  of  the  Urchin  with  different  reagents 
and  making  a  considerable  number  of  preparations  we  have  seen  all 
the  phenomena  described  by  these  authors.  Frequently  the  adduc- 
tor muscles  of  the  valves  of  the  pedicellariae  are  distinctly  striped  ; 
frequently  also  they  do  not  show  the  least  trace  of  striation.  The 
same  fact  may  be  observed  with  the  muscles  of  the  lantern ;  for  we 
have  preparations  which  contain  the  simple  fibres  of  Wagner  and 
.  Fred^ricq  side  by  side  with  others  of  which  the  striation  is  as  evi- 
dent as  in  Valentin's  drawings.  Moreover  by  passing  along  a 
single  fibre  we  very  frequently  find  all  possible  gradations  between 
the  most  distinct  striation  and  its  complete  absence. 

Our  colleague,  Mr.  Haycrafb,  has  just  proposed  a  new  theory  upon 
the  structure  of  the  voluntary  muscles  f.  In  his  view  the  fibrils  are 
not  simple  cylinders,  but  they  are  slightly  constricted  at  small 
intervals ;  and  he  asserts  that  their  striation  does  not  indicate  a 
histological  differentiation,  but  is  simply  an  optical  phenomenon 
produced  by  the  unequal  refraction  ijiat  the  light  undergoes  in 
traversing  the  fibril. 

Without  wishing  to  pronounce  an  opinion  upon  this  theory  from 
a  general  point  of  view,  and  without  affirming  that  the  striation  of 
the  muscles  of  the  Echinodermata  is  due  to  the  same  cause  as  that 
of  the  muscles  of  the  higher  animals,  we  are  convinced  that  the 
irregularity  of  the  striation  in  the  Echinus  may  be  explained  in  the 
same  way. 

The  fibres  of  the  lantern  show  constrictions  in  perfect  correspon- 
dence with  the  transverse  striae ;  when  these  constrictions  follow  one 
another  very  rapidly  the  strise  also  approach  each  other ;  and  when 
they  become  more  widely  separated  the  stri»  show  the  same  irregu- 
larity.    Lastly  the  striee  and  the  constrictions  disappear  together. 

It  is  probable,  as  has  already  been  suspected,  that  the  striation 
stands  in  some  relation  to  the  state  of  contraction  of  the  muscles ; 
but  we  hope  to  make  fresh  observations  before  pronouncing  an  opinion 
upon  this  question. — Comptes  Bendus^  February  7, 1881,  p.  308. 

On  the  Formation  of  the  Blastoderm  in  the  Araneida. 
By  M.  A.  Sabatier. 

The  mode  of  formation  of  the  blastoderm  in  the  Araneida  has 
given  rise  only  to  a  small  number  of  publications,  the  data  and 
conclusions  of  which  are  contradictory.  The  phenomenon  presents 
two  distinct  phases :  the  first  terminates  in  converting  the  egg  into 
a  meroblastic  ovum  with  multiple  cicatriculss ;  the  second  includes 
the  discoidal  segmentation  of  each  of  the  dcatriculsB,  so  as  to  form 
a  simple  and  continuous  layer  of  blastodermic  cells. 

•  Arch,  de  Zool.  Exp6r.  1877. 

t  Proc.  Royal  Soc.,  February  1881. 
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The  ovnm»  examined  two  or  three  hours  after  deposition,  oonsisfB 
of  a  network  of  granular  protoplasm,  in  the  meshes  of  which  are 
contained  the  spheres  of  the  deutoplasm.  The  surface  of  the  ovum 
is  covered  by  a  continuous  layer  of  protoplasm,  a  layer  the  exist- 
ence of  which  Ludwig  has  erroneously  denied,  and  which  he  has 
confounded  with  the  chorion  covered  with  projecting  granules. 
This  layer  divides  very  clearly  into  germinative  areas,  as  was  first 
described  by  Balbiani;  and,  notwithstanding  the  contrary  asser- 
tions of  Ludwig  and  Barrois,  I  have  been  able  to  grasp  the  mode 
of  formation  of  this  division,  and  to  ascertain  that  it  has  a  signifi- 
cance different  from  that  ascribed  to  it  by  Balbiani.  It  is  due  to 
the  transference  of  the  protoplasm  from  the  interior  to  the  surface 
of  the  ovum.  Hyaline  protoplasm  gushes  forth  in  the  intervals  of 
the  vitelline  spheres  of  the  surface,  and  divides  the  granular  layer. 
This  phenomenon  has  no  particular  influence  upon  the  formation  of 
the  blastodermic  cells.  It  is  the  result  of  a  centrifugal  tendency  of 
the  protoplasm,  which  governs  the  first  phases  of  dev^opment  in  the 
Araneida. 

A  few  hours  after  this  division  there  appear  at  the  surfsaoe  of  the 
ovum  at  first  large,  diffused,  deep  spots,  and  soon  afterwards  dark 
stellate  figures,  described  by  Balbiani,  and  surrounded  by  the  bril- 
liant rosettes  of  Ludwig.  The  dark  stellate  forms  are  true  salient 
disks  of  granular  protoplasm,  having  a  large  pale  nucleus  in  their 
centre.  Sections  made  at  this  moment  show  that  the  disks  issue  from 
trains  or  dissepiments  of  the  same  nature,  which  separate  and  englobe 
the  neighbouring  vitelline  spheres. 

In  ova  taken  before  the  formation  of  the  rosettes  of  the  surface  I 
have  never  ascertained  the  existence  of  the  cylinders  of  deutoplasm, 
or  "DeiUoplusmasdulen'*  of  Ludwig,  in  the  interior  of  the  ovum 
itself ;  and  I  do  not  think  that  we  can  adopt  the  opinions  of  that 
author  as  to  the  mode  of  segmentation  of  the  ovum  by  the  succes- 
sive splitting  of  the  central  rosettes.  What  is  really  the  case  is  that 
the  protoplasm  grouped  around  the  nuclei  moves  from  the  interior 
towards  the  surface,  drawing  more  and  more  towards  it  the  proto- 
plasm of  the  dissepiments,  and  producing  first  of  all  diffused  spots, 
which  become  resolved  into  dark  superficial  rosettes. 

From  the  examination  of  sections  it  appears  : — 1.  That  the  granu- 
lar protoplasm,  at  first  difi^ed  pretty  uniformly  in  the  form  of  a 
network  between  the  spheres  of  deutoplasm,  bears  more  and  more 
tx)wards  the  periphery  of  the  ovum,  at  the  same  time  concentrating 
around  a  small  number  of  nuclei.  2.  That  the  masses  of  proto- 
plasm appear  at  the  surfa4?e  in  the  form  of  dark  lenticular  masses  or 
disks,  from  which  issue  rays  of  the  same  substance,  which  separate 
the  surrounding  vitelline  spheres  and  envelop  them  in  the  form  of 
partitions.  It  is  to  the  thickness  of  the  interposed  dark  septa,  and 
very  probably  also  to  the  centripetal  contraction  of  these  septa,  that 
these  vitellne  spheres  owe  the  very  strongly-marked  appearance  of 
their  contours  and  the  elongation  of  their  axis  towards  the  centre  of 
the  dark  disk,  conditions  which  produce  the  phenomenon  of  the 
brilliant  rosettes  of  Ludwig.    But  these  rosettes  can  only  exist  at 
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the  surface  of  the  ovom,  and  when  the  dark  masses  and  the  dissepi- 
ments have  attained  a  sufficient  concentration.  The  central  rosettes, 
or  large  rosettes  of  Ludwig,  are  purely  imaginary  phenomena, 
assumed  (rather  than  observed)  in  accordance  with  an  illegitimate 
analogy  between  the  phenomena  witnessed  at  the  surface  of  the 
ovum  and  those  which  are  supposed  to  take  place  in  its  depths. 

To  sum  up,  the  protoplasm,  in  the  Araneida,  moves  from  the 
centre  towards  the  periphery,  where  it  makes  its  appearance  in  the 
form  of  disks  or  canes  of  ejecHon^  surrounded  by  the  spheres  of  the 
rosette,  which  may  be  compared  to  cones  of  elevation.  There  is 
eruption  through  a  chimney,  which  subdivides  towards  the  centre  of 
the  ovum.  By  this  means  the  ovum  is  transformed  into  a  mero- 
blastic  ovum  with  multiple  cicatriculsB.  This  is  the  end  of  the  first 
phase. 

During  the  second  phase  the  regular  meroblastic  segmentation  of 
the  cicatriculsB  takes  place.  The  nuclei  divide,  and  with  them  the 
dark  stellate  forms,  and  the  rosettes  of  Ludwig.  In  this  way  is 
produced  a  second  generation  of  stars  and  rosettes.  As  this  goes  on 
the  granules  and  the  protoplasm  of  the  germinative  areas  are  at- 
tracted by  the  dark  disks,  which  finally  absorb  them  entirely.  In 
the  third  generation  the  brilliant  rosettes  cease  to  be  visible,  which 
is  due  to  ^e  disappearance  of  the  thick  dissepiments  of  protoplasm 
and  their  absorption  into  the  dark  disks. 

The  protoplasm  of  the  surface  continues  segmenting,  and  finally 
forms  a  single  layer  of  flattened  polygonal  cells.  This  is  the  blasto- 
derm, which  covers  the  whole  surface  of  the  ovum. 

In  none  of  the  species  that  I  have  studied  have  I  found  the  central 
cavity  or  blastocoele,  any  more  than  the  radial  orientation  of  the 
vitelline  masses,  such  as  are  described  and  figured  by  Ludwig. 

From  these  observations  it  results  that  the  ovum  of  the  Spider 
presents  an  intermediate  type  between  the  ova  with  general  super- 
ficial segmentation  of  the  Crustacea,  such  as  Peneusy  and  the  ova 
with  regular  discoidal  segmentation,  such  as  those  of  certain  fishes ; 
that  is  to  say,  it  has  a  blastulation  intermediate  between  periblastu- 
lation  and  discoblastulation.  It  greatly  approaches  the  ova  of 
Chelifer  (Metschnikoff),  Tetranychus  (Clapar^de),  and  of  insects  (Bo- 
bretzky).  Thus  is  plainly  manifested  from  the  outset  the  affinity  of 
the  Araneida  with  other  groups  of  Arachnida  and  with  the  insects. 

My  observations  have  been  made  upon  the  ova  of  Pholcus  opUi' 
omdeSy  Epeiradiademay  Epeira  fasciata,  AgeUiuilabyrinthicaj  Latro- 
dectus  malmignatha,  and  some  small  undetermined  species. — Comptes 
Bendus,  January  24, 1881,  p.  200. 

Adneta  dibdalteria,  a  new  Species  of  Marine  Tnfusorian  from  the 
OtUf  of  Genoa,    By  Dr.  CoKSiLD  Pabo5A. 

When  seeking  Protista  at  Sestri  Levante  (Biviera  di  Geneva)  and 
in  the  sea- water  that  I  had  brought  home  with  me  for  subsequent 
study,  I  found  last  September  a  new  Acinetine,  which  struck  me  by 
its  very  peculiar  characters,  and  especially  by  tiie  suckers,  which  are 
not  borne  by  a  trunk  and  are  not  ramified. 
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I  ascertained  at  once  that  I  had  to  do  with  a  form  of  the  genus 
Adneta.  We  find  this  Adneta  solitary  and  attached  by  means  of  a 
slender  peduncle  to  the  various  Algse ;  and  it  is  tolerably  abundant. 
The  test,  protoplasm,  and  nucleus  did  not  greatly  engage  my  atten- 
tion ;  but  Uie  suckers  are  very  remarkable :  in  fact,  instead  of  being 
of  a  certain  number,  collected  into  bundles  and  arranged  symmetri- 
cally on  one  side  and  the  other  of  the  body,  or  distributed  over  the 
whole  of  the  free  surface  of  the  protoplasm  corresponding  to  the 
aperture  of  the  test,  they  are  only  two  in  number,  placed  opposite 
one  another.  Whilst  in  the  other  Acineics  these  sucking-tentacles 
are  slender,  more  or  less  long,  and  usually  rigid,  in  this  they  are 
flexible  in  all  directions  and  very  mobile,  so  that  we  see  them  move 
and  twist  about  continually. 

In  accordance  with  these  remarkable  characters,  which  I  have  not 
met  with  in  any  Adneta  hitherto  described,  I  think  I  may  establish, 
if  not  a  new  genus  (so  as  not  to  complicate  further  the  divisions  of 
this  group),  at  least  certainly  a  new  species,  under  the  name  of 

Adneta  dibdalteria,  sp.  nov. 
Diagnosis.  Test  in  the  form  of  a  wine-glass  ;  peduncle  slender ; 
tentacles  of  a  single  kind ;  protoplasm  granular,  more  transparent 
at  the  periphery ;  contractile  veside  large ;  nucleus  in  the  shape  of 
a  horse-shoe,  and  placed  towards  the  lower  part  of  the  protoplasmic 
mass.  Only  two  tentacles,  which  are  at  the  same  time  suctorial 
and  prehensile,  movable  in  all  directions;  peduncle  straight, 
slender,  of  uniform  diameter,  and  only  a  little  widened  towards  the 
base  to  attach  itself  more  firmly  to  the  plant  which  bears  it 

Dimensions. 

millim. 

Transverse  diameter  of  the  test  (maximam) 0*06 

Vertical  diameter  of  the  test   ." 0O6 

Length  of  the  peduncle   003 

Breadth  of  the  peduncle 0*01 

Length  of  the  suckers 0*04 

From  these  characters  it  seems  to  me  that  this  form  cannot  be 
confounded  with  its  congeners.  Li  fact,  if  we  run  over  the  figures 
of  those  which  are  at  present  known,  we  shall  see  that  none  of 
them  approaches  the  species  just  described.  In  reality  there  is  no 
Adneta  that  presents  tentacles  reduced  to  two  only. 

We  have  here  a  very  remarkable  example  of  anatomical  and  func- 
tional retrogression.  The  organs  having  been  reduced,  the  functions 
have  been  concentrated.  The  differentiation  of  the  suctorial  and  pre- 
hensile tentacles  having  ceased  or  being  absent,  the  two  correlative 
functions  have  been  compelled  to  combine  in  the  same  oi^gan,  which, 
in  its  turn,  in  order  the  better  to  perform  its  now  multiple  part, 
has  been  obliged  to  modify  and  adapt  itself.  We  have  evidence 
that  this  must  have  taken  place  when  we  find  that  whilst  in  the 
other  AcinetaB  the  tentacles  are  usually  rigid  and  motionless,  in 
the  present  case,  as  we  have  already  said,  they  are  flexible  and 
movable  in  all  directions. — Btblioihitjue  UniverseQe;  Archives  des 
Sd.  Phys.  et  Nat.,  February  15, 1881,  p.  181. 


Digiti 


ized  by  Google 


Digiti 


ized  by  Google 


Digiti 


ized  by  Google 


Digiti 


ized  by  Google 


Digiti 


ized  by  Google 


THE  ANNALS 


AND 


MAGAZINE  OF  NATURAL  HISTORY. 

[FIFTH  SERIES.] 
No.  40.  APRIL  1881. 


XXVII. — Contributions  to  the  Study  of  the  British  Palceozoio 
Grinoids. — ^No.  I.  On  AUaffecrinus,  the  Representative  of  a 
new  Family  from  the  Carboniferous  Limestone  Series  of 
Scotland.  By  P.  Herbert  Carpenter,  M.A.,  Assistant 
Master  at  Eton  College,  and  R.  Etheridge,  Jun.,  of  the 
Museum  of  Natural  History. 

[Plates  XV.  &XVL] 

1.  Introduction. 

We  have  for  many  years  been  in  the  habit  of  meeting 
with  a  very  small  and  peculiar  Crinoid  in  almost  every 
collection  of  Scotch  Carooniferous-Limestone  fossils  ex- 
amined by  us,  in  which  attention  has  been  paid  to  the  remains 
of  the  more  minute  organisms  that  inhabited  the  old  Car- 
boniferous seas. 

The  systematic  position  of  our  fossils  will  be  best  discussed 
at  the  conclusion  of  this  paper,  after  we  have  described  the 
remarkable  combination  of  characters  which  they  present. 
We  believe  them  to  represent  the  type  of  a  new  genus,  for 
which  we  propose  the  name  AUagecrtnus* j  on  account  of  its 

*  aXXoy^y  chimge. 
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singularly  protean  nature.  We  cannot  even  refer  it  to  anjr 
known  family  of  Crinoidea,  although  in  many  respects  it 
approaches  tte  Haplocrinidse  very  closely. 

The  sources  from  which  our  material  is  derived  are  two. 
The  ample  and  fine  collection  of  Dr.  J.  S.  Hunter,  of  Braid- 
wood  by  Carluke,  has  supplied  us  with  two  well-preserved 
examples  of  the  calyx.  In  the  second  place,  we  have  been 
permitted  to  use  a  very  large  series  of  specimens,  showing 
all  stages  of  growth,  from  the  collection  of  the  (jreological 
Survey  of  Scotland.  The  examples  in  question  were  collected 
and  washed  from  shale  by  Mr.  .Jame^  Bennie ;  and  we  are 
indebted  to  the  kindness  of  Prof.  A.  Geikie,  LL.D.,  F.R.S., 
for  the  loan  of  them. 

In  the  descriptions  which  follow  we  have  united  under  the 
one  name  a  senes  of  forms  possessing  up  to  a  certain  point  in 
their  organization  the  same  general  structure,  but  beyond  this 
differing  in  minor  degrees,  which  we  were  at  first  sight  in- 
clined to  look  upon  as  probably  of  specific  value.  Tlie  finding 
of  a  re^lar  gradation,  nowever,  between  the  extreme  forms  of 
the  senes  has  led  us  to  reconsider  this  view ;  and  we  now 
think  the  additional  points  of  structure  referred  to  may  be 
looked  upon  simply  as  an  advance  frx)m  a  less  to  a  more  com- 
plex condition  in  the  same  form. 

2.  Descrxptton  of  the  Genus  and  Species. 

Genus  Allaoeckinus,  Ether.  &  Carp.  (gen.  nov.). 

Oen,  char.  Calyx  pyriform  or  cylindro- conical,  composed 
of  five  basals  and  five  unequal  radials,  one  to  four  of  which, 
or  sometimes  none,  may  be  axillary.  An  oral  pyramid  of 
five  closely  fitting  valves,  and  of  very  variable  height,  is  pre- 
sent in  the  young,  but  is  probably  wanting  in  the  aoult. 
Arms  composed  of  elongated  joints,  sometimes  forking  twice. 
Stem  short  and  vermiform,  of  low  rounded  joints;  canal 
circular ;  terminal  faces  slightly  granular. 

Obs,  Although  the  various  individuals  figured  on  Plates  XV. 
&  XVI.  differ  from  one  another  to  a  very  considerable  ex- 
tent, both  in  size  and  form,  we  have  been  led  to  the  con- 
clusion that  they  are  really  all  referable  to  one  species  and 
represent  various  stages  in  its  development.  The  most  ad- 
vanced, and  probably  fully  grown,  stage  is  shown  in  PI.  XV. 
figs.  1,  2,  and  6.  Iheseare  the  only  three  tolerably  complete 
specimens  of  the  adult  that  we  have  met  with,  and  were  all 
found  at  the  same  locality.  Fig.  2  represents  that  which  is 
most  fully  developed  and  also  the  best  preserved  of  the  three. 
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A  projection  of  the  calyx  and  the  arm-bases  in  connexion  with 
it  18  shown  in  fig.  3  of  the  same  Plate. 

There  are  onljr  two  rows  of  plates  in  the  caljx,  which  is 
cjlindro-conical  in  form,  expanding  slightly  from  below  up- 
wards. The  basals  form  a  complete  ring  and  a  very  shallow 
pentagonal  cup,  but  little  higher  at  the  angles  than  at  the 
sides ;  the  sutures  are  nearly  if  not  quite  invisible  as  a  general 
rule.  Fig.  4  (PL  XV.)  represents  the  interior  of  this  cup 
as  seen  from  above.  The  five  radials  which  rest  upon  it  are 
elongated  pieces  with  subparallel  lateral  margins,  mcreasing 
slightly  from  below  upwards  both  in  width  and  in  convexity. 
They  vary  considerably  in  size,  some  of  them  being  axillary 
and  bearing  two  arms,  while  others  are  narrower  and  have 
only  one  articular  facet  on  the  upper  surface  (PI.  XV.  figs.  2, a. 
2,  h).  In  two  specimens  (PI.  XV.  figs.  1-3)  four  of  the  radial 
plates  are  wide  and  axillary,  so  that  the  number  of  (primary) 
arms  must  have  been  nine.  In  the  third  specimen,  however 
(PL  XV.  fig.  6),  onljr  three  of  the  radials  are  axillary,  corre- 
sponding to  eight  pnmary  arms  ;  while  the  two  adjacent  ones, 
which  bear  but  one  arm  each,  are  unequal  in  size  (PL  XV. 
fig.  6, 5).  The  articular  facets  for  the  attachment  of  the  arms 
are  large  and  distinct  (PL  XV.  fig.  6,  a  &  J),  and  nearly  hori- 
zontal in,  position,  so  as  to  give  a  projecting  lip-like  appear- 
ance to  the  upper  and  outer  edges  of  the  radials.  They  have 
the  same  general  form  in  all  three  specimens,  although  a 
certain  amount  of  variation  is  perceptible.  The  dorsal  fossa 
for  the  elastic  ligament  is  naiTow  and  crescentic,  and  lacks  the 
central  pit,  which  is  often  so  very  distinct  in  other  Crinoids. 
Above  it  is  the  transverse  articular  ridge  expanding  around 
the  opening  of  the  central  canal,  which  is  unusually  large. 
On  the  upper  side  of  the  ridge  are  large  fossae  for  the  arti- 
cular ligaments,  which  vary  somewhat  in  shape  in  the  difie- 
rent  specimens.  The  muscular  fossae,  in  the  few  cases  in 
which  they  are  discernible,  are  small  and  at  a  lower  level  than 
the  ligamental  fossae,  from  which  they  are  separated  by 
ridges. 

Two  of  the  specimens  have  the  lowest  joints  of  the  arms 
preserved.  They  are  small  and  irregularly  cuboidaL  with 
nearly  circular  distal  faces  (PL  XV.  figs.  2  &  6).  In  the 
best  specimen  the  second  and  third  brachials  of  three  arms 
are  also  preserved  (PL  XV.  figs.  2,  3).  Each  joint  has  an 
almost  cylindrical  shaft,  with  slightly  expanded  ends.  Where 
the  first  radial  is  axillary,  the  second  brachial  is  not  much 
longer  than  wide ;  but  in  the  second  brachial  of  the  azygos 
arm  the  length  is  more  than  twice  the  width.  This  may, 
however,  be  merely  an  accidental  difference;   for  the  three 
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third  brachials  vary  considerably  in  size.  Neither  of  these 
is  an  axillary ;  but  their  terminal  faces  are  almost  transverse 
to  their  longer  axes,  and  seem  to  have  been  syzygial  rather 
than  articular.  No  traces  either  of  vertical  or  transverse 
ridges  are  visible. 

In  none  of  the  specimens  is  there  any  indication  of  an  anal 
aperture. 

The  interior  of  the  calyx  between  the  radials  is  occupied  by 
matrix  ;  but  there  are  no  signs  of  its  having  been  roofed  over 
by  a  closed  dome  or  vault  of  any  kind.  Had  such  a  structure 
existed  within  the  circle  of  radial  plates,  it  would  assuredly 
have  been  preserved  in  the  ori^nal  of  fig.  2,  together  with 
the  ring  of  first  brachials.  It  is  possible,  however,  as  we 
shall  point  out  later  on,  that  the  mouth  was  surrounded  by  a 
circle  of  oral  plates,  disconnected  from  the  calyx  like  those  of 
the  recent  Bhizocrimis  and  Hyocrinus. 

The  column  is  short,  and  when  tolerably  entire  has  a  ver- 
miform appearance  (PL  XV.  figs.  2,  a,  5,  &  7,  a).  It  is 
composed  of  small,  low,  rounded  joints  fitting  closely  toge- 
ther. Each  segment  is  biconcave,  with  a  thickened  margin, 
and  the  centre  a  little  raised  around  the  small  circular  canal, 
where  the  surface  is  also  minutely  frosted  or  granulated 
(PI.  XV.  fig.  6). 

The  surface  of  the  plates  is  minutely  pitted. 

The  three  specimens  we  have  now  described  are  from  one 
locality,  together  with  another  in  a  much  broken  condition, 
and  several  fragments  of  other  individuals.  None  similar 
have  been  met  with  elsewhere. 

Other  localities,  on  the  contrary,  have  yielded  a  very  large 
number  of  small  specimens,  the  general  appearance  of  which 
is  so  like  that  of  tne  preceding  examples  tnat  we  have  been 
led  to  regard  them  as  the  younger  stages  of  the  same,  or  of  a 
closely  allied  species.  They  are  all  characterized  h^  the 
presence  of  an  oral  pyramid,  the  relative  size  of  which  is 

freater  the  smaller  the  specimen.  The  various  figures  on 
I.  XVI.  and  figs.  7,  a,  h  of  PI.  XV.  represent  a  number  of 
these  specimens  of  various  sizes  and  at  various  stages  of 
development.  Great  as  is  the  contrast  between  the  originals  of 
figs.  1  and  2  (PI.  XVI.)  and  those  of  the  corresponding  figures 
on  PL  XV.,  there  are  so  many  intermediate  stages  which  pass 
gradually  into  one  another  that  we  are  unable  to  regard  the 
series  as  comprising  more  than  one  species. 

We  may  commence  the  study  of  this  interesting  develop- 
mental series  with  the  smallest  and  least  advanced  forms, 
such  as  are  shown  in  figs.  1-3  (PL  XVI.).    The  youngest 
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condition  we  have  met  with  is  shown  in  fig.  2  (PL  XVI.). 
The  calyx  is  covered  by  a  round  dome  of  oral  plates,  the 
height  of  which  relatively  to  that  of  the  radial  plates  is 
greater  than  in  any  other  specimen  we  have  seen.  Its  base 
is  very  nearly  as  wide  as  the  summit  of  the  radial  pentagon, 
which  is  thus  almost  entirely  concealed.  At  the  centre  of  the 
upper  edge  of  each  radial  is  a  minute  opening,  which  pene- 
trates beneath  the  dome ;  but  no  arm-facet  corresponding  to 
this  opening  is  visible.  The  oral  plates  are  so  closely  united 
that  there  is  no  trace  of  the  sutm*es  between  them,  though 
there  are  five  faint  grooves  on  the  upper  surface  of  the  dome, 
which  indicate  their  median  lines.  In  older  specimens,  figs.  4, 
7,  8, 10  (PL  XVI.),  these  grooves  are  sometimes  very  marked. 
In  this  youngest  individual  the  calyx  is  tolerably  symmetrical, 
no  one  part  being  further  developed  than  another.  The  same 
is  the  case  in  some  older  individuals,  as  is  shown  in  figs.  5 
and  7  (PL  XVI.).  On  the  other  hand,  specimens  are  not 
uncommon  with  some  of  the  radials  more  developed  than 
others.  The  youngest  stage  in  this  condition  that  we  have  met 
with  is  shown  in  hg.  1  (rl.  XVI.).  The  oral  plates  in  this 
specimen  are  relatively  lower,  but  cover  the  radials  more  com- 
pletely than  in  the  original  of  fig.  2,  and  their  median  grooves 
are  much  more  distinct.  Three  of  the  radials  have  rudimen- 
tary arm-facets  ;  but  on  the  other  two  there  is  scarcely  any 
more  indication  of  these  structures  than  in  the  specimen  re- 
presented by  fig.  2  (PL  XVL).  ,     _         . 

A  larger  and  more  advanced  individual  in  the  same  condi- 
tion is  shown  in  fig.  3  (PL  XVI.).  The  dome  of  oral  plates 
is  remarkably  flat ;  and  three  of  the  radials  have  minute  semi- 
circular arm-facets,  which  are  much  less  distinctly  visible  in 
the  two  remaining  radials. 

The  next  stage,  in  which  the  arm-facets  are  equally  deve- 
loped on  all  the  radial  plates,  is  exhibited  in  figs.  4-7 
(rl.XVI.).  The  calyx,  which  varies  considerably  in  form, 
is  surmounted  by  a  low  rosette-like  dome,  composed  of  the 
five  very  closely  ankylosed  orals.  Each  of  these  plates  is 
triangular  in  shape  and  excavated  rather  deeply  along  its 
median  line.  At  the  centre  of  the  dome  they  are  in  close 
contact  laterally,  so  that  no  opening  is  visible;  but  their  basal 
angles  are  more  or  less  truncated,  leaving  a  superficial  gap 
between  every  pair  of  plates,  which  corresponds  in  position 
with  the  articular  facet  on  the  subjacent  radial.  The  interior 
of  this  gap,  however,  is  filled  up  by  the  deeper  portions  of  the 
oral  plates,  which  thus  bridge  over  the  semicircular  notch  on 
the  upper  surface  of  the  facet.     The  latter  consists  of  nothing 
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more  than  a  thickened  semicircular  rim,  which  is  thus  con- 
verted into  the  opening  of  a  tunnel  that  leads  inwards  beneath 
the  dome. 

These  notches  on  the  upper  surface  of  the  radial  plates  are 
the  central  ends  of  the  grooves  which  are  excavated  in  the 
upper  surface  of  the  arm-joints,  and  were  called  the  arm- 
grooves  hj  Mtlller.  They  are  often,  although  incorrectly, 
spoken  of  as  the  ambulacral  grooves.  Above  and  partly  con- 
tained in  these  grooves  were  the  vascular  and  generative 
tubes  of  the  arms^  and  above  all  these  the  true  ambulacral  or 
food-grooves,  which  may  or  may  not  have  been  protected  by 
special  plates,  as  in  Cyathocrinus  and  many  other  fossil  and 
recent  Crinoios.  All  these  structures  entered  the  calyx  on 
their  way  to  join  their  respective  circumoral  centres  through 
the  openings  at  the  edge  of  the  vault  between  the  radials  and 
the  orals.  These  openings  arie  of  course  the  representatives 
of  the  ambulacral  openinffis  round  the  edge  of  the  vault  of 
Actinocrinua ;  but  there  is  no  trace  in  Allagecrinus  of  any 
such  separation  of  the  soft  parts  by  plates  as  we  find  in  the 
former  genus.  In  both  cases  the  coeliac  canal,  which  was 
lodged  in  the  lowest  portion  of  the  arm-groove,  is  continued 
directly  downwards  into  the  visceral  cavity.  It  was  sepa* 
rated  in  Actinocrinus  from  the  water-vessel  and  food-groove 
by  the  subambulacral  plates,  which  form  the  floor  of  the 
ambulacral  tunnels  beneath  tne  vault ;  but  there  is  no  trace 
of  these  in  Allagecrinus. 

In  none  of  these  small  specimens  is  there  any  trace  of  an 
anal  opening,  either  directly  piercing  an  oral  plate,  or  at  the 
margin  of  the  dome,  between  the  orals  and  the  radials.  The 
central  end  of  one  or  more  of  the  former  may  be  marked  by 
faint  tubercles  (figs.  5  and  7,  PI.  XVI.)  ;  but  we  cannot  sug- 
gest any  explanation  of  these.  In  the  specimen  shown  in 
fig.  6  the  central  portion  of  the  dome  has  been  removed,  and 
only  the  bases  of  the  triangular  oral  plates  are  visible. 

Except  in  the  characters  of  the  stem,  and  in  the  general 
aspect  of  the  basals  and  radials,  these  small  specimens  dififer 
so  much  from  the  larger  ones  previously  described  that  it 
would  seem  only  natural  to  place  them  in  entirely  diflerent 
families,  characterized  respectively  by  the  presence  or  absence 
of  an. oral  pyramid.  Fortunately,  however,  we  have  met 
with  a  few  specimens  that  show  us  such  a  gradual  transition 
between  the  two  groups  that  we  have  been  compelled  to  place 
them  together  under  one  specific  name. 

These  intermediate  forms,  which  are  represented  in  PL  XV. 
fig.  7,  and  PL  XVI.  figs.  8-10,  while  agreeing  in  certain 
general  characters,  seem  to  have  developed  along  different 
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lines.  The  radial  plates  are  ]better  developed  relatively  to 
the  orals  than  in  the  younger  forms.  Hence  when  the 
calices  are  viewed  from  above  they  are  seen  to  be  only  very 
incompletely  covered  by  the  dome  and  project  considerably 
beyond  its  circumference,  while  distinct  facets  for  ^  true 
articulation  with  the  first  arm-joints  begin  to  make  their  ap- 
pearance (PI.  XVJ,  figs.  9,  10).  These  are  least  marked  m 
the  specimen  shown  in  fig.  8  (PI.  XVI.).  In  one  or  two 
cases  the  facet  is  something  more  than  a  mere  thickened  rim 
to  the  arm-groove,  and  shows  traces  both  of  a  central  canal 
and  of  a  dorsal  fossa  for  the  elastic  ligament.  The  chief  cha- 
racter indicating  the  advanced  condition  of  this  specimen  is 
the  inequality  m  the  size  of  its  radial  plates,  one  of  which  is 
axillary  and  has  two  arm-facets,  which  are  not  yet  completely 
developed.  In  the  individual  shown  in  fig.  10  (PL  XVI.J, 
on  the  other  hand,  all  the  radials  have  well-developed  arti- 
cular facets,  which  are  pierced  by  the  openings  of  the  central 
canals ;  but  though  the  radials  are  unequal  in  size,  none  of 
them  is  an  axillary.  The  great  reduction  of  the  relative  size 
of  the  orals  in  this  specimen  is  especially  noteworthy.  In  two 
other  specimens,  which  also  have  much-reducexl  orals,  there  is 
a  remarkable  inequality  in  the  development  of  the  arm-facets. 
Thus,  in  the  origmal  of  fig.  9  (PI.  XVl.)  three  of  the  radials 
have  well-marked  articular  surfaces  for  the  first  arm-joints, 
while  that  of  the  fourth  is  very  imperfect,  and  that  of  the 
fifth  altogether  undeveloped,  no  trace  even  of  an  arm-opening 
being  visible.  Fig.  7  (rl.  XV.)  shows  a  similar  irregularity. 
The  orals  are  relatively  very  small,  and  two  of  the  radials 
have  distinct  articular  facets,  whilst  two  others  have  small 
cuboidal  brachiab  still  in  contact  with  them.  The  fifth 
radial,  however,  bears  a  very  small  and  rudimentary  brachial, 
which  is  shown  on  the  right  of  fig.  7,  a. 

The  originals  of  fig.  6,  Pi.  XV.,  and  figs.  1  and  2,  PI.  XVL, 
dififer  verj'  considerably  in  size.  Apart  from  that,  the  chief 
point  of  diflference  is  the  presence  of  oral  plates  in  the  latter 
and  not  in  the  former.  It  does  not  seem  to  us  a  very  im- 
probable supposition  that  during  the  growth  of  the  smaller 
specimen  to  the  size  of  the  larger  its  orals  would  come  to  be 
of  such  small  relative  size  (as  they  do  in  the  development  of 
Coniatula)  as  to  be  altogether  lost  in  the  fossil  state,  even  if 
they  persisted  during  adult  life. 

The  large  and  small  forms  agree  in  so  many  points,  espe- 
cially the  inequality  in  size  of  the  radials,  and  the  fact  that 
some  of  them  may  be  axillary,  that  we  do  not  see  our  way 
to  separating  them  specifically.  It  must  be  remembered  that 
these  little  fossils  occur  at  various  localities.     Even  the  larger 
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and  more  fally  developed  fonns  are  at  a  yer^  low  stage  of 
organization*  as  compared  with  most  other  Crinoids ;  so  that 
it  is  natural  to  suppose  they  would  present  a  considerable 
amount  of  variability,  both  local  and  general. 

Although  it  may  be  thought  that  the  variations  we  have 
described  exceed  the  widest  limits  allowable  on  these  grounds, 
we  prefer  rather  to  ask  for  an  extension  in  this  direction  than 
to  multiply  species  in  a  manner  which  appears  both  artificial 
and  unnecessary. 

When  all  the  above  facts  are  taken  into  consideration,  it 
seems  to  us  hardly  possible  to  doubt  that  the  specimens  we 
have  described  represent  various  stages  in  the  development  of 
a  Palaeozoic  Crinoid.  In  the  smallest  examples  there  is  a 
relatively  large  oral  pyramid,  and  the  uniformly  sized  radial 
plates  were  not  perforated  by  a  central  canal.  The  axial 
cords  lay  at  the  Ibottom  of  grooves  in  their  upper  surfaces, 
just  as  in  the  young  Pentacrinoid  larva  of  Comatula  (with 
closed  oral  pyramid)  and  in  the  mature  staees  of  many  Palaeo- 
crinoids.  Next  we  find  specimens  in  which  there  are  distinct 
canals  developed  for  the  axial  cords,  and  the  articular  facets 
of  the  radials  gradually  come  to  exhibit  their  characteristic 
markings.  At  the  same  time  the  sizes  of  the  different  radiab 
become  more  or  less  unequal,  and  the  orals  relatively  less 
prominent,  though  still  resting  directly  on  the  radials. 

Lastly,  in  the  best-developed  examples  the  radials  have 
strongly  marked  articular  facets — some  of  them  (never  all) 
.  being  axillary  and  bearing  two  arms,  while  the  orals  have 
entirely  disappeared  as  an  mtegral  part  of  the  calyx.  In  fact, 
one  would  scarcely  expect  to  find  them  retaining  their  em- 
bryonic condition  of  a  closed  pyramid  on  the  top  of  a  calyx, 
the  radials  of  which  had  reached  such  a  high  state  of  deve- 
lopment. 

The  very  complete  fusion  of  the  orals  in  the  specimens 
represented  in  figs.  8-10  (PI.  XVI.)  appears  to  show  that  they 
remained  united  until  a  comparatively  late  stage,  and  so 
closed  in  the  tentacular  vestibule,  in  the  iloor  of  which  was 
the  opening  of  the  mouth. 

*  Beyrich  has  pointed  out  (Crinoideen  des  Muschelkalks,  pp.  43,  44) 
that  in  young  indiTiduals  of  Encrimts  the  sutures  between  the  basals  are 
inyisibley  though  those  between  the  radials  are  distinct  enough.  This  is 
the  case  in  nearly  aU  our  specimens  of  AUagecrinuSj  both  young  and  old. 
It  may  also  happen  in  the  joung  Encrinus  that  one  of  two  arms  on 
the  same  axillary  may  remam  rudimentary^  while  the  other  develops 
first.  The  inequality  in  size  of  the  radials  in  AUagecrmus  and  of  the 
arms  which  they  bear  is  even  a  lower  condition  than  that  noticed  by 
Beyrich  in  the  young  Encrinus,  There  is  no  similar  stage  in  the  young 
of  recent  Crinoids,  in  which  all  the  radial  plates  are  equid  from  the  first. 
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The  entire  absence  of  orals  from  the  three  largest  specimens 
does  not  necessarily  prove  that  they  were  not  present  during 
life.  We  imagine  that  in  the  subsequent  stages  to  those 
represented  in  fig.  7  on  PI.  XV.  and  figs.  8-10  on  PL  XVI., 
the  orals  were  relatively  carried  inwards,  away  from  the  radials, 
and  separated  from  them  by  perisome  (just  as  they  are  in  the 
Pentacrinoid  larva  of  Comatuh)  when  the  arms  began  to 
appear  above  the  radials.  Whether  the  orals  ever  separated 
BO  as  to  open  the  mouth  to  the  exterior,  and  whether  tne  ring 
of  perisome  forming  the  ventral  disk  between  them  and  the 
radials  was  naked,  as  in  Rhizocrinusy  or  plated,  as  in  Ifyo- 
crinusy  must  of  course  remain  undecided.  The  absence  of 
any  distinct  anal  system  in  the  calyx  of  the  large  specimens 
indicates  that  the  anus  was  situated  in  a  ventral  disk,  which, 
if  plated  at  all,  can  only  have  been  but  lightly  so,  as  in  the 
IcnthyocrinidsB.  It  is  true  we  have  no  proof  that  there  were 
any  orals  at  all  in  the  older  specimens ;  but,  judging  from  the 
relative  sizes  and  development  of  the  largest  examples  with 
oral  plates,  and  the  smallest  without,  we  think  it  scarcely 
likely  that  they  were  entirely  unrepresented  in  the  adult.  It 
is  obvious  that,  if  they  were  united  to  the  radials  by  perisome, 
whether  plated  or  bare,  they  would  be  readily  lost  under  con- 
ditions that  would  have  had  no  destructive  effect  on  younger 
specimens,  in  which  there  was  a  closer  union  between  the  two 
rings  of  plates. 

Lastly,  we  may  say  a  few  words  about  the  ornament  and 
size  of  the  specimens.  In  the  larger  individuals,  although 
visible,  the  pitted  structure  is  not  so  decidedly  apparent  as  in 
many  of  the  smaller  and  younger  ones.  For  instance  take 
figs.  3  a  and  10  a  (PL  XVI.),  as  compared  with  figs.  1  a,  2  a, 
and  2  b  (PL  XV.).  In  the  former  it  absolutely  amoimts  to 
ornamentation. 

The  diameter  of  the  full-grown  calyx  varies  from  about 
3  millims.  to  5  millims. 

3.  On  the  Relations  of  the  Species, 

Three  or  four  years  ago,  when  our  acquaintance  with  Alia- 
gecrinus  was  in  a  much  less  advanced  state  than  at  present, 
specimens  were  forwarded  to  Prof.  L.  G.  de  Koninck  of 
Li^ge,  for  his  opinion  as  to  their  identity.  He  very  kindly 
referred  one  of  the  present  writers  to  the  description  and 
figure  of  the  Poteriocrinus  isacobuSy  T.  and  T.  Austin  *,  as 
coming  nearest  in  general  appearance  to  the  specimens  in 
question.     The  identity  of  our  little  Scotch  fossils  with  this 

*  Mod.  Recent  and  Foss.  Crinoidea;  p.  74,  t.  8.  f.  4,  a  &  b. 
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species  not  being  so  clear  as  could  be  desired,  Major  Austin, 
I.G.S.,  was  communicated  with  for  further  details  of  P. 
tsacobua  than  are  contained  in  the  description  given  by  him- 
self and  his  son.  Major  Austin  very  kindly  replied  that  his 
specimens  had  unfortunately  been  mislaid.  We  are  therefore 
unable  to  institute  a  close  and  detailed  comparison  between 
P.  isacobus  and  our  AUciaecrinus.  We  propose  to  call  the 
latter  A.  Attstiniiy  Ether.  &  Carp.,  as  a  slignt  tribute  of  respect 
to  Major  Austin  in  connexion  with  his  work  on  the  Carbo- 
niferous Crinoidea. 

According  to  Messrs.  Austin,  ^^  the  dorso-central  and  periso- 
mic  plates  (of  P.  isacobtis)  appear  to  agree  in  number  with  the 
typical  species  "  of  Poteriocrinus.  If  this  be  the  case,  P. 
isacobus  is  not  in  the  least  related  to  Allaffecrinus.  But  in  the 
figure  of  it  given  by  the  Messrs.  Austin  there  is  no  indica- 
tion whatever  of  the  presence  of  two  rows  of  plates  below  the 
radials*.  We  believe  the  plates  which  are  represented  as 
forming  the  greater  part  of  the  calyx  to  be  the  radials,  and 
the  ring  upon  which  they  rest  to  consist  of  five  closely  united 
basals,  as  in  our  specimens.  Above  these  radiab  the  Messrs. 
Austin's  figure  is  incomplete :  but  one  portion  of  it  appears  to 
represent  the  end  of  a  short  first  brachial  which  has  been  dis- 
placed ;  and  upon  this  there  seems  to  have  been  an  elongated 
axillary  brachial,  each  face  of  which  bore  a  similarly  elon- 
gated axillary  that  supported  two  arms.  Hence  there  were 
probably  twenty  arms. 

Mr.  rercy  Sladen  has  proposed  to  establish  a  new  genus, 
Dactylocrinus'^y  for  the  fossils  described  by  Miller  and  the 
Messrs.  Austin  respectively  under  the  name  Poteriocrinus 
tenuis.  He  takes  that  figured  by  Messrs.  Austin  as  the  type 
of  his  new  genus,  and  calls  it  J?,  loreus ;  while  the  Poterio- 
crinus tenuis^  Miller,  becomes  tlie  Dactyhcrinus  tenuis  of 
Sladen,  who  thus  continues  : — "  The  P.  isacobus  of  Messrs. 
Austin  seems  identical  with  the  present  species.  In  any  case 
it  is  very  much  nearer  than  the  fossil  figured  by  them  as  P. 
tenuis y     We  regret  that  we  are  unable  to  accept  this  view  of 

*  The  "  first  series  of  perisomic  plates "  of  Messrs.  Austin  are  those 
which  one  of  ua  has  proposed  to  call  '*  under-basals."  This  name  has 
been  adopted  by  Messrs.  Wachsmuth  and  Springer  and  by  Prof.  ZitteL 
The  "  second  series  of  perisomic  plates  "  are  the  "  parabasals  "  or  "  sub- 
radials  "  of  the  old  nomenclature,  and  the  *'  basals ''  of  the  more  rational 
modem  one.  The  dorso-central  plate  described  in  Potejiocrinus  by 
Messrs.  Austin  is  not  recognized  by  other  authors  as  occurring  in  this 
genus  at  all. 

f  «  On  the  genus  Poteriocrinus  and  Allied  Forms/'  Proceedings  of  the 
Geological  and  Polytechnic  Society  of  the  West  Riding  of  Yorkshire, 
1877,  pp.  245-247. 
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Mr.  Sladen's.  Whether  the  P.  tenuisj  Austin,  is  identical 
with  P.  tenuis  J  Miller,  does  not  concern  us  now ;  but  under- 
basals  are  represented  in  the  tjrpe-figures  of  both  authors  ; 
while  in  the  Messrs.  Austin's  figure  of  P.  isacobtis  there  is  no 
trace  of  these  plates,  and  the  statement  as  to  their  presence  is 
a  very  guardea  one.  For  the  same  reason  we  cannot  follow 
Messrs,  Wachsmuth  and  Springer*  in  referring  P.  isacobus^ 
Austin,  to  the  sectional  |proup  ScaphxocrinuSj  Hall.  We  be- 
lieve its  calyx  to  be  a  simple  one,  consisting  of  a  monocyclic 
base  supporting  five  large  radials,  just  as  in  our  own  fossil 
{Allagecrinus) ;  and  we  are  disposed  to  regard  the  two  types 
as  congeneric,  but  as  specifically  distinct  from  one  another. 
In  A.  Austinii  some  (1  to  4)  of  the  radials  may  be  axillary, 
bearing  arms  directly  without  the  intervention  of  any  second 
or  third  radials.  These  arms  may  have  divided  (but  there  is 
no  evidence  of  their  having  done  so)  before  the  fourth  joint 
above  the  radials.  In  A,  isacobusj  on  the  other  hand,  there 
seem  to  have  been  but  five  primarv  arms,  which  forked  on  the 
third  and  then  again  on  the  fourth  joints  above  the  radials. 
Without  a  personal  examination  of  the  Messrs.  Austin's  ori- 
ginal specimen  we  are  naturally  unable  to  say  much  about  it ; 
but  we  venture  to  think  we  are  correct  in  referring  it  to  a 
type  which  is  much  more  closely  allied  to  Allagecrinus  than 
to  PoteriocrinuSj  BactylocrinitSy  or  Scaphiocrinus. 

4.  Position  of  Allagecrinus  with  respect  to  other  Families  of 
Crinoidea. 

If  we  are  right  in  believing  that  the  various  forms  figured 
in  Pis.  XV.  and  XVI.  are  merely  difierent  stages  in  the  deve- 
lopment of  one  singularly  protean  species,  Allagecrinus  must 
be  regarded  as  a  ^rpe  of  smgular  interest  j  for  although  it  is 
a  Palaeozoic  Crinoia,  the  most  advanced  individuals  are  entirely 
devoid  of  those  characters  which  are  supposed  to  be  specially 
distinctive  of  the  Tessellata.  According  to  Miiller's  defini- 
tion of  the  "  Crinoidea  articulata,"  Allagecrinus  is  as  much 
an  articulate  Crinoid  as  Pentacrinus.  On  the  other  hand,  the 
younger  specimens  are  truly  "  tessellate,"  and  they  retain 
the  peculiarities  which  are  supposed  to  be  eminently  charac- 
teristic of  the  Tessellata  until  they  are  considerably  larger 
and  more  strongly  built  than  the  largest  Comatula-vsiXYed  in 
the  "  tessellate  *'  stage. 

Were  we  dealing  with  these  specimens  only,  Allagecrinus 

•  Revision  of  the  PalfiDocriiioidea,  part  i.  p.  113,  extracted  fi^m  the 
^  Proceedings  of  the  Philadelphia  Academy  of  Natural  Sciences/  Nov.  4, 
1879. 
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would  find  its  place  without  difficulty  in  the  family  of  the 
Haplocrinidse,  the  special  character  of  which  is  the  presence 
of  a  dome  of  oral  plates.  But  we  can  find  no  family,  either  in 
the  Tessellate  or  in  the  Articulate  division  of  the  excellent 
classification  of  Prof.  Zittel*,  to  which  we  can  refer  the 
larger  specimens  of  Allagecrinus.  We  therefore  propose  to 
institute  for  its  reception  the  family  Allagecrinidse,  with  a 
definition  essentially  the  same  as  that  already  given  for  the 
genus.  The  inequality  of  size  of  the  radials,  owing  to  some 
of  them  being  axillary,  is  a  character  which  sharply  distin- 

fiiishes  Allagecrinus  from  the  Encrinidse,  ApiocrinidaB,  and 
entacrinidae,  and,  in  fact,  from  all  the  "  Articmata,"  to  which 
division  of  the  Miillerian  classification  it  clearly  belongs.  It 
is,  however,  one  of  the  Palaeozoic  Crinoids,  and,  like  most 
members  of  that  group,  retains  several  embryonic  features. 
Hence  it  adds  one  more  to  the  many  proofs  which  we  have 
already  of  the  unsatisfactory  nature  of  Muller's  definitions  of 
the  Articulata  and  Tessellata. 

5.  Locality  and  Horizon. 

Allagecrinus  Austinii  appears  to  be  dispersed  generally 
throughout  the  shales  and  some  of  the  limestones  of  the  Scotch 
Carboniferous  system.  We  are  acquainted  with  its  distri- 
bution in  the  east  of  Scotland  much  better  than  in  the  west. 
The  following  may  be  taken  as  typical  localities : — 

No.  16  Mine,  Addiewell,  near  feathgate,  in  the  decomposed 
No.  1  main,  or  Hurlet  Limestone ;  Howood,  near  Johnston, 
in  shale  above  the  Hurlet  Limestone ;  Catcraig  Shore,  near 
Dunbar,  and  Burlage  Quarry,  near  Dunbar,  in  shale  above 
the  Skateraw  Limestone ;  Carlops  Quarry,  near  Carlops,  in 
shale  above  the  Carlops  Limestone ;  Roscobie,  near  Dunferm- 
line, in  shale  above  the  limestone  developed  there.  The 
foregoing  horizons  are  all  in  the  Lower  Carboniferous  Lime- 
stone group. 

6.  On  the  Divisions  of  the  Crinoidea.  Articulata  and  TesseU 
lata  ;  Palceocrinoidea  and  Stomatocrinoidea  ;  Beffularia 
and  Irregularia, 

Although  Muller's  terms  Articulata  and  Tessellata  are 
practically  meaningless  as  regards  the  Crinoids,  they  have 
nevertheless  come  to  be  looked  upon  as  representing  two  very 
distinct  sections  of  the  order,  viz.  the  Mesozoic,  Tertiary,  and 
Recent  types  on  the  one  hand,  and  the  Palaeozoic  types  on 
the  other.     We   think,   however,   that  the   time  ha5  come 

♦  HaDdb.  d.  ralaoutol.  Bd.  i.  pp.  342-^J4(5. 


Digiti 


ized  by  Google 


on  British  Palccozoic  Crinnids.  293 

when  tliey  may  be  fitly  replaced  by  other  names  which  are 
less  misleading  in  their  character. 

According  to  MuUer's  original  definition  *,  the  articulate 
Crinoids  are  those  in  which  the  radii  are  free  down  to  the 
base  of  the  calyx.  They  do  not  meet  laterally ;  but  the  in- 
tervals between  them  are  filled  by  perisome  continuous  with 
that  of  the  ventral  surface  of  the  disk,  and  either  bare  or 
plated.  Liitken  has  pointed  outf  that,  according  to  this 
definition,  the  Mesozoic  Apiocrinus  and  Guettardicrinus  can- 
not be  included  among  the  Articulata.  In  the  former  the 
second  and  third  radials  are  united  with  their  fellows  all  round 
the  calyx  by  interradial  plates,  while  in  the  latter  the  rays  are 
united  as  far  as  the  second  arm-joints,  either  directly  or  by 
interradial  plates.  The  same  is  the  case  in  many  recent 
Comatulce.  On  the  other  hand  the  rays  of  the  Palaeozoic 
laxocrinus  were  just  as  free  as  those  of  Pentacrinus ;  and  this 
genus  entirely  corresponds  to  Miiller's  definition  of  the  Arti- 
culata. The  same  may  be  said  of  other  so-called  "  tessellate 
Palaeocrinoids." 

An  attempt  has  also  been  made  to  separate  the  Mesozoic 
Articulata  from  the  Palaeozoic  Tessellata  on  the  ground  that 
the  successive  radial  plates  of  the  latter  are  only  suturally 
united,  while  in  the  former  group  they  articulate  upon  one 
another.  Here  again,  however,  Ouettardicrinvs  ana  Apio- 
crinns  are  tessellate  though  not  Palaeozoic  Crinoids.  Further, 
in  many  of  the  Palseocrinoids  the  distal  faces  of  the  first  or 
second  radials  are  true  articular  surfaces  in  which  the  fossaB 
for  the  insertion  of  muscles  and  ligaments  are  much  more 
distinctly  marked  than  in  the  corresponding  joints  of  many 
ApiocrinidsB,  or  even  of  recent  Pentacrinidse. 

In  spite  of  Liitken's  well-grounded  attack  upon  the 
Miillerian  classification,  it  has  recently  been  entirely  adopted 
by  Prof.  Zittel}  on  the  ground  that  it  "liefert  vortrefflich 
abgegrentzte  natiirliche  Gruppen."  We  cannot  understand, 
however,  how  CyathocrimiSy  PoteriocrintiSy  Platycrinua,  ana 
Myrtillocrinus  can  find  places  in  a  group  a  leading  charac- 
teristic of  which  is  that  the  plates  of  the  calyx  are  "  unbeweg- 
lich  durch  einfache  Nahte  verbunden."  It  is  obvious  from 
the  context  that  vertical  and  not  horizontal  union  is  meant. 
The  latter  occurs  in  all  Crinoids  as  far  as  the  first  radials, 

•  "  Ueber  den  Bau  des  Pentacrinus  caput- MeduscBy^  Abhandl.  d.  Ber- 
lin. Akad.  1843,  p.  25  (^f  separate  copy). 

t  "  Om  Vestindiens  Pentacriner  med  nogle  Bemaerkninger  am  Pen- 
tacriner  og  Solilier  i  Almindelighed/'  Videnskabelige  Meddelelser  fra  den 
naturhistoriske  Forening  i  Kjobeuhavn,  1864,  no.  13-10,  pp.  220  seq, 

\  Oi?.  <^.  pp.  342  and  345. 
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and  a  good  deal  further  in  many  types ;  while  sutural  union 
in  a  vertical  direction  is  not  exclusively  confined  to  the  Pal»* 
ozoic  Crinoids,  though  it  is  certainly  more  common  among 
them  than  among  the  younger  forms.  But  at  the  same  time 
there  were  several  genera  (and  those  by  no  means  the  least 
common)  in  which  the  second  radials  were  not  only  free  from 
their  fellows,  but  articulated  to  the  first  radials,  in  precisely 
the  same  manner  as  the  corresponding  joints  of  a  Pentacrintis 
or  Comatula, 

Other  genera,  however,  are  characterized  by  a  peculiarity 
which  is  only  met  with  among  the  Palaeocrinoidea,  viz.  the 
absence  of  any  distinct  articular  surface  on  the  distal  faces  of 
the  first  radials,  which  are  not  perforated  by  canals  for  the 
axial  cords  of  the  rays.  The  presence  of  these  canals  is 
mentioned  by  Zittel  among  the  characters  of  the  Mesozoic  and 
younger  Crinoids ;  but  their  absence  is  not  distinctive  of  the 
ralfleocrinoids,  as  thev  exist  in  Platycrinus  and  in  all  the 
forms  with  true  articular  facets  on  the  first  radials. 

There  are  several  Palaeozoic  types,  however,  in  which  the 
second  radials  were  in  contact  with  the  first  by  semicircular 
or  horseshoe-shaped  surfaces,  with  or  without  notches  for  the 
reception  of  the  axial  cords  at  the  bottom  of  the  concavity^. 
This,  though  a  permanent  condition  in  some  Palaeocrinoias, 
is  a  transitory  one  in  the  young  Comatula^  and,  as  seen  above, 
in  the  young  AUagecriniLa ;  and  as  none  of  the  Neocrinoidea 
(if  we  may  so  call  them),  with  the  doubtful  exception  of 
Coinaster^  Goldfuss  *,  retains  this  peculiarity  when  mature,  it 
is,  as  far  as  it  goes,  a  good  general  character  for  separating 
the  younger  from  the  older  Crinoids. 

Another  and  a  better  distinction  between  them  is  one  on 
which  considerable  stress  has  been  recently  laid  by  Messrs. 
Wachsmuth  and  Springer  f,  who  believe  that  the  mouth  was 
internal  in  most  Palaeozoic  Crinoids.  if  not  in  all  of  them ; 
while  it  is  external  and  suprategminal  in  the  recent  forms,  for 
which  they  propose  the  general  term  Stomatocrinoidea. 

That  the  mouth  was  internal  in  the  ActinocrinidsB  we  have, 
of  course,  not  the  smallest  doubt ;  but  we  would  point  out 
that  the  "  vault "  of  this  family,  closing  in  the  moutn  and  all 
the  covered  ambulacra  of  the  body,  is  a  very  different  struc- 
ture from  the  six  "  apical  dome-plates  "  of  the  Cyathocrinidae 
and  Ichthyocrinidae,  which  merely  close  the  peristome  and 
leave  the  plated  ambulacra  as  much  external  as  those  of  any 

•  Linnean  Society's  Journal,  Zoology,  voL  xiii.  pp.  454-456. 

t  Op,  cU.  pp.  6,  30.  See  also  '*  Notes  on  the  Xnternal  and  External 
Structure  of  PalsBOzoic  Crinoids,"  by  Charles  Wachsmuth  {*  American 
Journal  of  Science  and  Arts/  1877,  vol.  xiv.  pp.  117-127  and  181-190). 
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recent  Crinoid.  We  see  no  reason  to  helieve  that  the  plates 
bordering  these  ambulacra  were  not  movable  daring  life^  like 
the  similar  ones  on  the  ambulacra  of  the  arms,  so  that  the 
food-grooves  were  completelv  open  to  the  exterior.  In  fact 
Wachsmuth  •  admits  that  "  this  might  possibly  have  been 
the  case  in  Cyathocrinua  iowensis ;  but  I  even  doubt  it  here, 
as  the  corresponding  plates  in  other  closely-related  species, 
though  arranged  upon  the  same  fundamental  plan,  present 
rather  an  aspect  of  true  vault-pieces."  Whatever  may  have 
been  the  case  in  the  CyathocrinidaB,  we  believe  that  the  ventral 
disk  of  the  Ichthyocrinidae,  which  was  composed  of  "  a  more 
or  less  soft  or  scaly  integument  yielding  to  motion  in  the  bodv 
and  arms,"  was  essentially  like  that  of  a  recent  Crinoid  with 
movable  plates  bordering  the  ambulacra  and  an  irregular 
pavement  in  the  interradial  areas.  We  cannot  therefore 
regard  all  the  PalsBOcrinoids  as  having  been  without  external 
food-grooves,  as  is  supposed  by  Wachsmuth  and  Springer ; 
and  we  think  it  also  quite  possible  that  the  apical  dome-plates 
of  the  Cyathocrinidae  and  Ichthyocrinid®  were  movable  during 
life,  so  that  the  mouth  was  open  to  the  exterior.  Hence  we 
do  not  attach  quite  so  much  importance  to  these  two  charac- 
ters as  do  Wachsmuth  and  Springer.  But  we  regard  the 
presence  of  the  apical  dome-plates  or  of  a  true  vault,  and  not 
the  condition  of  the  mouth  and  food-grooves,  as  an  important 
distinction  between  the  older  and  the  younger  Crinoids.  It 
is  certainly  a  more  constant  one  than  the  absence  of  axial 
canals  in  the  radials,  though  not  altogether  universal. 

Probably  the  most  constant  diflFerence  between  the  Palaeo- 
zoic and  the  younger  Crinoids  is  one  to  which  we  do  not  think 
attention  has  yet  been  drawn.  In  almost  all  the  Mesozoic 
and  recent  Crinoids  the  calyx  is  perfectly  regular  and  sym- 
metrical all  round  f.  There  are  five  equal  and  similar  basals, 
upon  which  rest  five  equal  and  similar  radials ;  and  each  of 
these  is  in  close  lateral  union  with  its  immediate  neighbours 
without  the  intervention  of  any  interradial  pieces  at  all  J. 
Should  there  be  any  interradials  in  the  calyx,  as  between 
adjacent  second  or  third  radials,  they  are  not  limited  to  any 
special  side  of  the  calyx,  but  are  equally  distributed  all  round 
it.  as  in  Ouettardtcrintta  and  Apiocrtnua.  Lastly,  if  the  rays  ,  ^  'j 
divide,  it  is  always  the  third  raidial  that  is  the  axillary  joint.        . — 

•  Palseozoic  Crinoidfl,  p.  184. 

t  The  distortion  of  the  caljx  in  the  EngeniacrinideB  may  be  left  out 
of  consideration  for  the  present. 

X  The  T>artial  freedom  of  the  first  radials  from  one  another  in  Bathy- 
erintut  and  Penlacrmus  stibangulans  does  not  affect  the  question  under 
discussion,  owing  to  the  absence  of  interradials  in  these  genera. 
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Now  in  the  Palseozoic  Crinoids  the  symmetry  of  the  calyx 
is  always  disturbed  by  the  presence  of  an  anal  or  azygos  side. 
This  may  be  indicated  simply  by  the  presence  of  an  anal 
opening,  which  notches  one  of  the  oral  plates,  as  in  PhinuH 
erinusj  HaplocrinuSj  &c.,  or  by  the  presence  of  a  single  anal 
plate,  as  in  Belemnocrintis^  which  in  other  respects  has  such 
a  close  resemblance  to  the  recent  BktzocrtnuSy  or  more  com- 
monly by  the  fact  that  one  of  the  basals  and  two  of  the 
radials  diflfer  from  their  fellows  in  size  and  shape  so  as  to 
give  room  for  the  system  of  anal  plates  which  separates  two 
of  tl^e  rays,  or  in  some  similar  manner. 

Even  m  cases  where  the  radials  are  closely  united  all  round 
and  the  general  contour  of  the  calyx  is  perfectly  regular,  a 
want  of  symmetry  is  indicated  by  the  inequality  in  the 
numbers  of  basal  and  radial  plates.  This  is  the  case,  for 
example,  in  Eiical^ptocrinuSy  which  has  five  radials  but  only 
four  basals. 

Lastly,  in  those  Palseozoic  Crinoids  which  have  divided 
rays  the  position  of  the  axillary  joint  is  by  no  means  so  fixed 
as  in  the  younger  types.  The  rays  may  fork  on  the  first 
radial,  as  in  Allaaecrinus ;  or  the  axillary  may  be  as  many  as 
six  joints  beyond  it,  as  in  Poteriocrinus  radiatusy  or  in  any 
intermediate  position. 

Taking  all  the  above  facts  into  consideration,  we  are  in- 
clined to  think  that  the  Palseocrinoids  do  constitute  a  group 
that  is  distinguished  from  the  more  modem  types  by  an 
assemblage  of  very  definite  characters,  perhaps  the  most  con- 
stant of  which  is  the  distinction  between  the  perfectly  sym- 
metrical calyx  of  the  Mesozoic  and  recent  forms,  and  the  more 
or  less  irregular  one  of  the  Palaeocrinoids.  We  suggest 
therefore  that  the  two  groups  should  be  distinguished  as  the 
Palaeocrinoidea  (Wachsmuth)  and  Neocrinoidea  (nob.),  or  as 
Irregularia  and  Re^laria.  The  old  terms  Articulata  and 
Tessellata  are  meaningless,  as  we  have  shown  above,  while 
the  name  *^  Stomatocrinoidea,"  proposed  by  Wachsmuth,  is 
long  and  cumbersome ;  and  we  are  by  no  means  sure  that 
some  of  the  Pateocrinoids  did  not  have  an  external  oral 
opening. 

Whatever  name  be  adopted  for  the  Palaeozoic  Crinoids,  they 
are  of  the  highest  interest  morphologically,  owing  to  their 

E resenting  so  many  embryonic  characters.     These  may  be 
riefly  summarized  as  follows : — 

1.  The  great  development  of  the  orals,  which  sometimes 
form  a  closed  pyramid. 

2.  The  frequent  presence  of  a  more  or  less  perfect  vault 
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(in  the  absence  of  a  closed  oral  pyramid),  which  covers  in 
either  the  whole  of  the  ventral  side  or  only  the  peristome. 

3.  The  want  of  symmetry,  indicated  by  the  presence  between   I 
two  rays  of  one  or  more  special  "  anal  plates.  \ 

4.  The  great  development  of  the  calyx  as  compared  with 
that  of  the  arms. 

5.  The  frequent  absence  of  a  distinct  articulation  between 
the  first  and  second  radials,  and  of  axial  canals  within  the 
joints  of  the  rays  and  arms. 

i 

EXPLANATION  OF  THE  PLATES. 

PlatbXV. 
Adutt  Bpecimena, 

Fig.  1.  Nine-armed  calyx  with  two  brachials.  Oarlops  Quarry ,  near 
Peebles,  u,  side  view,  showing  the  small  radial;  which  bean 
one  arm  only ;  6,  view  of  the  calyx  from  aboTe,  showing  the 
•    articular  faces  of  the  radials. 

Fig.  2.  Calyx  and  lower  brachials  of  another  nine-armed  example,  the 
most  complete  yet  found. .  Oarlops  Quarry,  a  and  6,  side  views, 
the  former  showing  the  single  one-armed  radial  plate  ;  Cy  ventral 
aspect  of  the  same  specimen,  showing  the  second  and  third  bra- 
chials or  arm-joints  of  three  arms. 

Fig.  3.  Projection  of  the  calyx  and  lower  brachials  of  the  original  of 
fig.  2. 

Fig.  4.  The  basal  cup  as  seen  from  above ;  the  sutures  are  quite  oblite- 
rated.    Oarlops  Quarry. 

Fig.  6.  Terminal  face  of  a  stem-joint,  showing  rim-like  margin,  small 
canal,  and  central  granulation.    Oarlops  Quarry. 

Fig.  6.  Oalyx  with  only  three  axillary  radials  and  one  of  the  first  bra- 
cbials  still  preserved.  Oarlops  Quarry,  a.  ventral  aspect  of  the 
calvx ;  hf  side  view,  showing  the  two  aajacent  simple  radials 
ana  one  first  brachial. 

Intermediate  specimen. 

Fig.  7.  Oalyx  and  upper  stem-joints  of  an  irregular  example,  with  small 
orals  and  unequally-developed  radials.  Near  Oanuke.  u,  from 
the  side ;  6,  from  above ;  the  radial  on  the  right  bears  a  very 
rudimentary  brachial. 

N.B. — The  figures  represent  the  specimens  as  magnified  nine  times. 

Plate  XVI. 
Young  specimens. 

Fig.  1.  Oalyx  of  a  very  young  individual^  with  unec^ually-developed 
radials  and  depressed  oral  pyramid.  Oatcraig,  near  Dunbar. 
X  25.    a,  from  the  side ;  6,  from  above. 

Fig.  2.  Oalyx  of  another  very  young  specimen,  with  a  large  dome  of  oral 
iilates  and  very  small  arm-openings.  Whitebaulks,  near  Lin- 
lithgow.    X  ^6.    a,  from  the  side ;  6,  from  above. 

Ann.  &  Mag.  N.  Hist.  Ser.  5.  Vol.  vii.  22 
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Fig,  3.  Calyx  of  a  somewhat  older  example,  with  a  depressed  oral  pyra- 
mid ;  three  of  the  radials  have  distinct  arm-facets.  No.  16  Mine, 
Addiewell.     X  2o.    a,  from  the  side ;  6,  from  above. 

Fig,  4.  Calyx  of  a  more  advanced  individual,  with  a  higher  and  deeplj- 
grooved  oral  pyramid  and  more  marked  arm-facets.  Catcmg, 
near  Dunbar.     X  23. 

Fig.  5.  Calyx  of  a  similar  specimen,  with  equally  developed  radials  and  a 
single  oral  tubercle ;  the  five  grooves  separating  the  orals  are  well 
shown.    Burlage  Quarry,  near  Dunbar.     X  ^3. 

Fig,  6.  Calyx  of  a  similar  example,  in  which  the  centre  of  the  oral  pyra- 
mid has  been  broken  away,  leaving  a  rounded  hiatus ;  portionB 
of  the  igrooves  again  visible. 

Fig,  7,  Calyx  of  a  laiger  specimen,  with  a  low  deeply-grooved  oral  pyra- 
mid and  lar^e  arm-ojpenings.  Catcraig,  near  Dunbar.  X  24. 
a,  from  the  side ;  6,  from  above. 

Fig,  8.  Three  views  of  the  calyx  of  a  still  more  advanced  individual,  with 
unequally  developed  radials  and  a  relatively  small  oral  pyramid. 
BurlAge  Quarry,  near  Dunbar.  X  20.  a,  from  the  side,  snowing 
a  small  radial;  h,  from  the  side,  showing  the  large  axillary 
radial ;  c,  from  above,  showing  the  reduced  condition  of  the  orals. 

Fig,  9.  Calyx  of  a  specimen  in  which  three  radials  have  distinct  articular 
facets,  whilst  another  has  no  facet,  even  of  the  simplest  kind, 
and  there  is  only  an  imperfect  one  on  the  fifth.  Howoo^  near 
Johnstone.     X  24.    a,  from  the  side ;  6,  from  above. 

Fig,  10.  Calyx  of  a  much  pitted  specimen,  with  a  small  and  low  oral 
pyramid  and  well-marked  articular  facets  on  all  the  radials. 
Carlops  Quarry,  near  Carlops.  X  2o.  a,  from  the  side ;  6,  from 
above. 


XXVIII. — Description  of  a  new  Longicom  Beetle  from  Java. 
By  W.  L.  Distant. 

This  fine  Coleopteron  was  represented  by  a  single  example 
only  in  an  entomological  collection  made  by  my  friend 
Baron  A.  von  HUgel  in  the  neighbourhood  of  Kederi,  Java. 
Mr.  C.  O.  Waterhouse  of  the  British  Museum,  to  whom  I  ex- 
hibited it,  and  who  kindljr  took  some  trouble  with  me  in  ascer- 
taining it  be  an  undescnbed  form,  is  desirous  of  figuring  the 
same  in  his  illustrated  work,  ^Aid  to  the  Identification  of 
Insects,'  and  has  requested  me  to  describe  it  forthwith. 

Pachyterta  Hugeli^  n.  sp. 

Glabrate;  cyaneous :  head,  first  to  seventh  joints  of  antennaSi 
a  little  less  than  basal  naif  of  elvtra.  and  legs  ochraceous ;  four 
apical  joints  of  antenn®  dull  blacK ;  eyes  cyaneous  and  gla^ 
brate.  Lateral  margins  of  body  beneath  faintly  clothed  with 
gr^ish  pubescence. 

The  head  has  a  distinct,  central,  longitudinal  incision  on  the 
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vertex,  with  the  base  above  somewhat  faintly  obscured  with 
cyaneous.  Thorax  wider  than  the  head ;  lateral  margins  sub- 
ampliated,  rounded,  and  transversely  sulcate ;  base  and  apex 
constricted  and  transversely  sulcate;  disk  finely  and  obscurely 

Imnctate,  with  a  faint  central  raised  longitudinal  line.  Scutel- 
um  finely  punctate,  with  a  central  longitudinal  impression. 
Elytra  obscurely  punctate,  with  eieht  fine  longitudinal  striae — 
two  subsutiiral,  four  on  disk,  ana  two  near  margins ;  these 
stride  are  most  distinct  on  the  basal  ochraceous  portion,  and 
become  more  evanescent  and  obscure  towards  apex.  Proster- 
num  transversely  striate  and  very  sparingly  punctate  ;  meta- 
stemum  coarsely  punctate. 
Long.  42  millims. 

This  species  is  allied  to  P.  btcolovy  Parry,  but  diflfers  by  the 
much  more  rounded  sides  of  the  thorax,  the  legs  entirely 
ochraceous,  &c. 


XXIX. — New  Neotropical  Curcultontdm. — Part  V. 
By  Francis  P.  Pascoe,  F.L.S.  &c. 
Leptofinjb.  Cbyptobhynchinje. 

Rhi^s  vespertilio.  Conotrachelus  eximius. 

C  jdianirus  omatus.  '  Cyphorhynchus  rugosua. 

Dacnirus,  n.  g.  scapulatus. 

flexuosus.  Edesius,  n.  g. 

obesus. 

Hylobiinje.  Barifises,  n.  g. 

Hypnideufl,  n.  g.  7— ;  J^^fipennis. 

— Icircumductufl.  AnalciBfaaciatus 

—  stnatus. 

EBIRHININiB.  _, 

Ocnetina,  n.  jr.  t» •« 

uniiom^.  Pyropufl  pusiUus. 

Cholinjb.  Calandrin^b. 

Dionychus  conciliatua.  ItUwn,  nitida. 

Rhtgus  vespertilio. 
B,  oblongns,  oompressus,  dense   griseo-squamosus,  utrinque  vitta 
umbrina  irregulari  notatus ;  prothorace  angusto,  tuberculo  late- 
rali  iDstructo ;  elytris  singulatim  tuberculatis,  apicibus  productis. 
Long.  7  lin. 

Hab.  Brazil. 

Oblong,  compressed  posteriorly,  almost  wholly  covered  with 
grevish  scales,  the  prothorax  and  elytra  with  an  irregular 
umber-brown  stripe  on  each  side;  rostrum  very  broadly 
dilated  at  the  tip,  three  grooves  in  front  and  a  curved  deeper 
one  on  each  side;   antennas  scaly  and  setose;  scape  ratner 
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long ;  second  joint  of  the  funicle  a  little  longer  than  the  first, 
the  next  four  turbinate,  the  last  longer  than  any  of  the  pre- 
ceding four;  club  elliptic;  nrothorax  narrowed,  longer  than 
broad,  the  disk  unequal,  tne  sides  deeply  corrugated  and 
having  an  obtuse  tubercle  just  before  the  middle,  ocular  lobes 
very  prominent;  scutellum  raised,  small,  rounded;  elytra 
much  compressed  posteriorly,  abruptly  declivous  at  the  apex, 
above  the  slight  preapical  callus  a  stout  conical  tubercle,  a 
smaller  one  on  each  side  of  the  disk  nearer  the  shoulder,  the 
latter  prolonged  into  a  horizontal  conical  tubercle ;  bodv  be- 
neath and  legs  with  closely  placed  scales  of  grey  speckled,  with 
brown. 

A  very  distinct  species ;  an  example  in  the  British  Museum 
bears  Dupont's  catalogue  name  here  adopted. 

Cydtaninia  omatus, 

C.  late  ovatusy  squamulis  flavis  sat  dense  vestitus,  supra  nigro- 
maculatus ;  prothorace  integro,  leviter  punctate ;  elytris  brevius- 
oulis,  Bubtiliter  striato-punctatijB.    Long.  4j|  lin. 

ffab.  Brazil. 

Broadly  ovate,  almost  wholly  covered  with  rather  closely 
set  yellow  scales,  above  with  black  spots ;  head  convex  in 
front,  black  posteriorly ;  rostrum  triangularly  flattened  an- 
teriorly ;  antennas  with  yellow  scales  at  the  base,  gradually 
greyish  and  pilose  towards  the  tip ;  funicle  with  the  second 
joint  nearly  twice  as  long  as  the  first ;  club  elongate,  slender, 
fusiform  ;  prothorax  transverse,  slightly  contracted  at  the 
base,  rounded  at  the  sides,  four  black  spots  on  the  disk  and 
one  on  each  side;  scutellum  oblong;  elytra  rather  short, 
much  broader  at  the  base  than  the  prothorax,  striate-punctate, 
punctures  masked  by  the  scales,  each  elytron  with  thirteen 
round  very  distinct  black  spots ;  body  beneath  and  legs  closely 
covered  with  pale  yellow  and  saffron-coloured  scales ;  first 
abdominal  suture  straight. 

This  species,  of  which  I  have  only  seen  the  one  example 
in  my  own  collection,  bears  a  striking  resemblance  to  the 
Madagascar  Stigmatrackelus  omatuSj  but  differs  entirely  in 
the  rostrum,  antennas,  &c. 

Dacnirus. 

Antennas  scape  brevissimo.  Prothorax  lobis  ocularibus  obsoletiB. 
Ccetera  ut  in  Bhigo. 

The  sole  exponent  of  this  genus  at  present  has  a  very  diffe- 
rent aspect  from  any  thing  in  Rhigus  or  in  Cydianints ;  but  to 
the  latter  it  might  perhaps  have  been  referred  but  for  the 
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stroDffly  mucronate  anterior  tibi»,  which  furnish  the  princi- 
pal, if  not  the  only,  character  differentiating  these  two  genera. 
The  scape  does  not  extend  beyond  the  short,  almost  transverse, 
portion  of  the  scrobe. 

Dacmrus  flexuosus. 

D,  oblongos,  flavo-Bquamosus,  prothorace  Bcntelloque  fosco-bnm- 
neifl,  illo  confertim  granulato-punctato ;  elytris  leviter  striato- 
pnnctatis,  plagis  duabuB  sinuatis  transversim  notatis.  Long. 
3ilin. 

Hob.  Brazil. 

Oblong,  mostly  covered  with  sulphur-yellow  scales ;  head 
in  front  scaleless,  brown,  closely  punctured ;  rostrum  slightly 
compressed,  strongly  curved  anteriorly  and  broadly  grooved, 
densely  covered  with  yellow  scales ;  antennas  with  setulose 
scales  at  the  base ;  first  joint  of  the  funicle  short,  second  twice 
as .  long ;  club  elongate,  ovate :  prothorax  about  equal  in 
length  and  breadth,  scaleless,  chocolate-brown,  coarsely  and 
closely  granulate-punctate,  the  sides  rounded ;  scutellum 
oblong,  brown ;  elytra  at  the  base  nearly  twice  as  broad  as 
the  prothorax,  the  shoulders  slightly  prominent,  narrowed  at 
the  apex,  striate-punctate,  two  brown,  very  irregular,  flexuous 
or  sinuate  transverse  patches  at  equal  distances  from  each 
other  and  from  the  base  and  apex,^  but  not  extending  to  the 
outer  margin;  metasternum  rather  short;  first  abdominal 
suture  curved. 

I  owe  my  specimen  of  this  species  to  Mr.  Fry,  who  has 
taken  it  near  Eio. 

Hypnideus. 

Bostrwm  breve,  crassum  ;  scrohes  obHquse,  antemedianae.  Antennm 
breviuBCulee ;  clava  a  funiculo  sat  dintincta.  Oculi  laterales, 
ovati,  infra  subacuminati.  Prothorax  basi  rectus.  Elytra  de- 
missa,  humeris  obliquis,  ad  latera  tubercnlo  instructa.  Femora 
valida,  dente  parvo  instructa;  tibice  sulcatsD,  intus  bisinuatae; 
tarsi  norm  ales ;  ungues  connati.     Abdomen  sutura  prima  arcuata. 

Allied  to  StemuchuSy  but  differentiated  by  the  depressed 
elytra  not  rising  above  the  level  of  the  prothorax.  The  club 
of  the  antennffi  is  also  clearly  marked  off  from  the  last  joint 
of  the  funicle.  One  of  my  specimens  is  labelled  Clinorhynchua 
heilipoidesy  Jek. 

Hypnideus  drcumdttctus. 

H.  subellipticus,  niger,  vitta  lata  dorsali  utrinque  (postice  ad 
suturam  ducta)  et  plaga  apicali  albo-squamosis  omatus.  Long. 
61in. 

Hah.  Para. 
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Subelliptic  or  somewhat  ovate^  glosaj  black,  a  broad  stripe 
of  white  scales  beginning  behind  the  eye  and  continued  on 
the  back  on  each  side  of  the  prothorax  and  elytra  to  near  the 
preapical  callus,  joining  its  fellow  at  the  sutura,  at  the  apex  a 
patch  of  white  scales ;  head  and  basal  half  of  the  rostrum 
coarsely  punctured  ;  antennce  pitchy,  first  joint  of  the  funicle 
as  long  as  the  three  next  together,  the  terminal  joints  slightly 
setulose,  club  densely  tomentose ;  prothorax  slightly  broader 
at  the  base  than  long,  the  apex  tubular,  the  sides  rounded, 
closely  punctured,  an  oblong  cavity  behind  the  apex ;  scutel- 
lum  subcordate ;  elytra  broadest  behind  the  base,  abruptly 
declivous  behind,  coarsely  seriate-punctate,  the  intervals 
transversely  ridged,  preapical  callus  not  prominent,  apex  of 
each  elytron  rounded;  hodj  beneath  ana  Jegs  with  small 
scattered  setulse. 

OCHETINA. 

Rostrum  gracile,  arcuatum ;  scrohes  premediansB,  subreetsB.  An- 
tennas tenues ;  funiculus  sexarticulatus.  Oeuli  reniformesy 
transversi,  grosse  granulati.  Prothorcuc  transversus,  basi  rotun- 
datus.  Scutdlum  inTisum.  Elytra  breviuscula,  humeris  promi- 
nulis.  Abdomen  segmentis  tertio  quartoque  brevissiiniB,  segmeuto 
Bccundo  ad  latera  angulo  producto.  Femora  subclavata,  mutica ; 
tibice  perparum  arcuatsB,  intus  suloatse,  apice  mucronatse ;  tar$i 
elongati,  lineares,  articulo  penultimo  integro ;  ungues  liberi. 

In  its  linear  tarsi  this  genus  agrees  with  Boffous ;  but  its 
long  slender  rostrum  and  entire  propectus  will  at  once  diffe- 
rentiate it.  The  peculiar  structure  of  tlie  tibisB  (CTooved  for 
the  reception  of  the  tarsi  in  repose)  is  probably  umque  in  this 
family. 

Ochetina  umjbrmis. 

0.  ovata,  fosca,  squamositate  grisea  fere  omnino  tecta ;  roatro  cas- 
taneo,  denudato.    Long.  2|  lin. 

Eab.  Amazon  (Ega?). 

Ovate,  dark  brown,  almost  everywhere  covered  with  a 
greyish  squamosity  or  crust ;  rostrum  chestnut,  shining, 
much  longer  than  the  prothorax  and  well  curved ;  antennao 
ferruginous ;  two  basal  joints  of  the  funicle  longer  than  the 
rest  together,  the  first  shorter  and  stouter  than  the  second ;  club 
elliptical ;  prothorax  rounded  at  the  sides  and  very  slightly 
at  the  base,  irregularly  punctured ;  scutellum  not  apparent ; 
elytra  a  little  broader  than  the  prothorax,  striate-punctate, 
the  apex  narrowly  rounded;  tibise  with  a  broad  groove, 
clothed  with  short  hairs,  passing  to  the  inner  margin,  ana 
receiving  the  tarsi  in  repose;  sterna  and  abdomen  rather 
remotely  punctured. 
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Dionyckus  conciliatus* 

D»  oblongo-obovatuB,  niger,  supra  griseo-squamosus  ;  elytaris  singu- 
latim  lineis  quinque  elevatis,  nitide  nigris,  denudatis^  aliis  qua« 
tuor  leviter  granulatis  instructis.     Long.  8  lin. 

Hah.  Brazil. 

Oblong-obovate,  black,  with  pale  greyish  scales ;  rostrum 
as  long  as  the  prothorax,  carinate,  and  closely  punctured 
throughout;  antennae  pitchy,  setulose;  first  joint  of  the 
funicle  as  long  as  the  three  following  together ;  prothorax 
slightly  broader  than  long,  finely  granulate,  the  intervals 
covered  with  minute  greyish  scales ;  scutellum  slightly  trans- 
verse, convex,  finely  punctured ;  elytra  gradually  narrowing 
from  the  base,  each  with  five  lines,  smooth,  glossy  black, 
densely  scaly  between,  but  with  a  finely  granulated  line  par- 
tially dividing  the  scaly  portion  ;  body  beneath  and  legs  fur- 
nished with  greyish  setulee,  on  the  latter  more  dispersed. 

Allied  to  D.  parallelogrammusy  but  differing  principally  in 
the  elytra,  which  have,  including  the  outer  margin,  only 
five  raised  lines  on  each  instead  of  ten ;  the  granulated  lines, 
confined  to  the  basal  hdf  of  the  elytra,  may  be  considered 
the  representatives  of  the  uniform  lines  present  in  the  former 
species. 

Conotrachelus  eanmius. 

O.  ovatns,  nitide  fascus,  supra  lineis  annulisque  silaceo-squamosis 
omatus;  elytris  modice  convexis,  sat  fortiter  striato-punctatis ; 
femoribus  (basi  apiceque  nigris  exceptis)  luteis.    Long.  4  lin. 

Hab.  Sarayacu,  Macas. 

Ovate,  dark  glossy  brown,  with  very  distinct  lines  and 
rings  of  silaceous  scales ;  rostrum  much  longer  than  the  pro- 
thorax, curved,  with  two  punctured  grooves  on  each  side; 
scrobes  commencing  at  about  three  fourths  from  the  base; 
antennae  ferruginous ;  funicle  with  the  three  basal  joints 
elongate,  second  longest,  the  rest  turbinate ;  club  ovate,  dis- 
tinctly four-jointed  ;  eyes  nearly  meeting  beneath ;  prothorax 
narrowed  anteriorly,  the  sides  of  the  posterior  half  parallel, 
irregularly  and  closely  punctured,  a  looped  line  posteriorly 
prolonged  into  a  single  one  on  each  side ;  scutellum  oblong, 
elevated ;  elytra  nearly  twice  as  broad  as  the  prothorax  at 
the  base,  seriate-punctate,  punctures  rather  coarse,  an  irre- 
gular ring  on  each  shoulder,  another  close  to  the  apex,  between 
the  two  and  behind  the  middle  a  slightly  flexuous  lineax  band ; 
mesostemum  elevated,  triangular ;  second  abdominal  segment 
only  a  little  longer  than  the  third  or  fourth,  suture  separating 
it  from  the  first  slightly  arched ;  legs  elongate ;  femora  glossy 
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luteous  yellow,  base  and  apex  black ;  tibi»  and  tarsi  blackish, 
with  a  dull  Inteous  tint. 

A  veiy  distinct  species,  in  its  coloration  resembling  some 
of  the  Hilipoda  from  the  same  locality.  In  any  future  dis- 
memberment of  this  group  it  would  probably  be  found  to  be 
congeneric  with  G.  carallifer. 

Cyphorhynchus  ntgosus. 

C.  ovatns,  fosous,  squamositate  grisea  adspersus,  supra  tubercu- 
latus ;  prothorace  elytrisque  basi  linea  brevi  obliqua  alba  omafcis, 
iUo  apioe  yalde  producto.     Long.  3^  lin. 

Hob.  Effa. 

Ovate,  dark  brown,  with  a  sparse  greyish  squamosity; 
rostrum  much  shorter  than  the  prothorax,  constricted  at  tne 
base,  at  first  compressed,  but  becoming  broader  to  the  tip ; 
prothorax  very  irregular,  a  narrow  slightly  emarginate  lobe 
projecting  beyond  the  head,  its  centre  carinate,  the  disk  with 
two  approximate  mamilHform  tubercles  in  the  middle ;  scu- 
tellum  oblong;  elytra  subcordiform,much  broader  at  the  base 
than  the  prothorax,  shoulders  oblique,  rather  abruptly  decli- 
vous posteriorly,  the  back  and  sicles  with  tubercles  varying 
in  size,  the  largest  much  compressed,  the  intervals  with 
coarsely-impressed  punctures,  at  the  base,  on  each  side  of  the 
scutellum,  a  short  oblique  line  of  white  scales  continuous  with 
a  duller  line  crossing  the  posterior  angle  of  the  prothorax,  the 
apex  with  a  round  yellowish-white  spot  on  each  side ;  meso- 
stemum  moderately  elevated ;  abdomen  dark  brown,  opaque ; 
tibisB  much  compressed. 

Cyphorhynchus  was  a  genus  originally  propounded  by 
Schonherr,  but  which  he  afterwards  merged  into  Conotrache" 
lu8y  from  which,  in  my  opinion,  it  essentially  differs  in  its 
deformed  or  misshapen  rostrum.  (7.  squaliausy  Boh.,  and 
0.  singularisj  Gyll.,  are  evidently  strangers  to  the  genus. 

Cyphorhynchus  ecapulatiLS. 

C  oblongo-ovatus,  fuscus,  squamositate  obscura  adspersus,  supra 
minus  tuberculatus ;  prothorace  apice  elevate,  vix  producto; 
elytris  ad  humeros  linea  arcuata  albido-squamosa  notatis.  Long. 
3ilin. 

Bab.  Para. 

Oblong-oval,  dark  brown,  with  a  sparse  dull  squamosity ; 
rostrum  compressed  throughout,  irregularly  carinate ;  antenn» 
pale  ferruginous;  prothorax  narrow,  closely  punctured,  the 
apex  elevated  and  slightly  emarginate  above,  somewhat  de- 
pressed or    hollowed    anteriorly,   two  conical  approximate 
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tubercles  in  the  middle;  scutellum  ovate;  elytra  much 
broader  than  the  prothorax  at  the  base,  the  sides  subparailel^ 
shoulders  shortly  rounded,  a  line  of  white  scales  at  the  base, 
curving  round  the  shoulders,  and  nearly  meeting  its  fellow 
at  the  suture  behind  the  scutellum,  tubercles  fewer  and 
smaller,  with  punctures  in  the  intervals ;  body  beneath  dark 
brown;  mesostemum  elevated  and  prominent;  tibias  mode- 
rately compressed. 

Diflfers  from  the  preceding  in  the  prothorax  not  prolonged 
at  the  apex,  the  oblong  elytra,  ana  the  more  slender  and 
less  compressed  tibiaB. 

Edesius. 

nostrum  validum,  basi  subito  arcuatum ;  serobes  infra  rostrum  cito 
desinentes.  Oculi  laterales.  Prothorax  parvus,  lobis  ocularibus 
apiceque  productis,  basi  bisinuatos.  Elytra  ampla,  in  medio  ele- 
vata,  lateribus  carinatb.  Pectus  profunda  canaliculatum.  Coxas 
anticse  basi  contiguee.  Mesostemum  depressum ;  femora  infra 
dentata ;  tihice  arouatse,  apice  uncinatae  ;  ungues  apice  fissiles. 

This  genus  would  probably  be  referable  to  Conotrachelua 
if  it  did  not  constitute,  as  Lacordaire  has  observed,  "  not  one 
but  many  genera."  Sch5nherr  gives  as  its  type  (7.  dtaconitusy 
and  as  one  of  its  characters,  a  "  long,  linear,  and  often  fili- 
form "  rostrum,  onlv  the  base  of  which  can  be  received  in  the 
{ectoral  canal,  which  is  bounded  behind  by  the  anterior  coxae, 
n  this  genus,  owing  to  its  comparative  shortness  and  the 
depressea  mesostemum.  the  rostrum  can  be  retained  to  its 
full  extent.  The  species  described  below  has,  at  the  first 
glance,  much  the  appearance  of  Cionus  thapeua. 

Edesius  obesus, 

E.  breviter  ovatus,  squamositate  albida  griseo-varia  indutos,  supra 
uuequalisy  tuberculatus.    Long.  3||  lin. 

Hah.  Pari. 

Shortly  ovate,  covered  with  a  whitish  squamosity,  varied  or 
clouded  with  greyish,  above  irregular  and  tuberculate ;  ros- 
trum ferruginous,  with  a  carina  on  its  lower  third,  scrobes 
commencing  near  the  apex;  antennae  pale  ferruginous,  the 
two  basal  joints  of  the  funicle  equal  and  elongate,  the  rest 
shortly  obconic ;  club  ovate,  distinctly  jointed ;  eyes  in  repose 
covered  by  the  ocular  lobes ;  prothorax  transversely  conic, 
gibbous  in  the  middle,  hoUowea  out  at  the  sides  and  base ; 
scutellum  oblong,  elevated  ;  elytra  twice  as  broad  at  the  base 
as  the  prothorax,  very  convex,  shoulders  prominent,  apex 
rounded,  indistinctly  subseriate-punctate,  the  third  interstice 
with  three  tubercles,  the  middle  one  greatly  elevated  and  lon- 
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gitudinallj  compressed^  the  fifth  interstice  with  three  smaller 
tubercles,  two  of  which  are  basal,  the  side  with  a  carina 
extending  from  the  shoulder  to  near  the  apex;  sterna  and 
legs  closely  covered  with  greyish  scales;  abdomen  black, 
with  scattered  punctures,  each  bearing  a  scale. 

Barisses. 

Bostrum  breye,  yalidum;  serohes  obliques,  infra  rostrum  oito  ded- 
nentes.  Oculi  majuscTili,  rotundati,  fortiter  granulati.  An- 
tenna medianse ;  funiculus  Beptemarticulatus.  Prothoraw  trans- 
yersus,  lobis  ocularibus  prominulis.  ScuteUum  majusculum. 
Elytra  breviuscula,  convexa.  Bima  pectoralis  inter  coxas  inter- 
medias  terminata,  apice  elevata.  Abdomen  segmentis  tribus 
intermediis  sequalibus,  sutura  prima  recta.  Femora  sublineariay 
subtus  sulcata  et  dente  armata;  tibioe  compressaB,  extus  recte 
carinatae,  apice  mucronatsB ;  ungues  liberi. 

The  short  rostrum,  round  eyes,  large  scutellura,  sulcated 
femora,  and  tibiae  witn  a  straight  carina  or  shortly-produced 
ridge  along  the  outer  margin,  are  characters  which  will  at 
once  distinguish  this  genus  from  Pseudomus.  to  which,  how- 
ever, it  cannot  be  considered  a  very  close  ally. 

Barisses  rvfipennis. 
B.  breviter  ovatus,  castaneus,  elytris  valde  convexis,  rufescentibus. 
Long.  3J  lin. 

Hab.  Parana. 

Shortly  ovate,  chestnut-brown,  the  elytra  rufescent  (or, 
under  a  strong  lens,  inclining  to  ferruginous),  with  sparse 
pale  silaceous  hairs;  rostrum  shorter  than  the  head,  much 
stouter  towards  the  apex,  broad  and  very  slightly  convex  in 
front,  and  sparingly  punctured;  antennae  pale  ferruginous, 
two  basal  joints  of  the  funicle  equal  in  length,  the  last  closely 
attached  to  the  club:  eyes  approximate;  prothorax  shortly 
conic,  slightly  rounded  at  the  sides,  deeply  pitted  with  oblong, 
mostly  coalescing  punctures,  the  intervals  forming  narrow, 
longitudinal,  short,  glossy  ridges ;  scutellum  round ;  elytra 
oblong-cordate,  much  broader  than  the  prothorax,  and  very 
convex,  deeply  striate-punctate,  the  interstices  glossy  and 
somewhat  rugose ;  body  beneath  and  legs  glossy  yellowish 
ferruginous,  with  approximate  punctures,  each  bearing  a  pale 
silaceous  hair,  the  punctures  on  the  legs  more  elongate. 

Analcis  fasciatus, 

A.  sat  anguflte  ellipticus,  nitide  niger,  fasciis  fulvo-squamosis  oma- 
tus;  prothorace  latitudine  longitudini  asquali;   elytris  seriatim 
punctatis.     Long.  2  lin. 
Hob.  Amazon  (Ega?). 
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Bather  narrowly  elliptical,  gloasy  black,  banded  with  ful- 
vous scales  ;  rostrum  snorter  than  the  head,  stout,  punctured ; 
antennae  ferruginous,  funicle  short  and  stout,  club  small ;  pro- 
thorax  not  longer  than  broad,  obsoletely  punctured,  band 
before  the  middle  of  transversely-set  scales  bounded  on  each 
side  by  a  stripe,  curved  downwards,  of  similar  scales ;  scutel- 
Inm  moderately  large ;  elytra  broader  at  the  b^e,  normally 
convex,  seriate-punctate,  punctures  small  and  remote,  on  each 
elytron  four  bands  (not  meeting  at  the  suture),  the  basal  not 
extending  beyond  the  shoulders;  bodv  beneath  and  legs 
punctured,  each  puncture  bearing  a  small  white  scale. 

Analcis  has  hitherto  been  confined  to  North  America. 
Dr.  Leconte  records  seven  species ;  but  he  adopts  Say's  name 
of  Tyloderma  (it  has  no  such  character)  in  strict  conformity 
(much  to  the  detriment  of  science)  with  those  who  insist  upon 
an  absolute  rule  of  priority.  Schonherr's  name  Analcis  was 
published  in  1837,  and  has  been  in  use  ever  since ;  Say's 
name  appeared  in  1831,  in  what  work  is  not  mentioned. 

Analcis  striatus. 

A.  anguste  ellipticus,  sereus,  squamulis  elongatis  albis  parcissime 
adspersus ;  prothorace  latitudine  longiore ;  elytris  fortafcer  striatis. 
Long.  2|  lin. 

^oJ.  Minas  Geraes. 

Narrow  elliptic,  brassy  brown,  nearly  scaleless;  rostrum 
not  longer  than  the  head,  finely  punctured ;  antennse  ferrugi- 
nous, second  and  third  joints  of  the  funicle  nearly  equal  in 
length,  the  first  longer  than  either  ;  club  broadly  ovate ;  pro- 
thorax  longer  than  broad,  obsoletely  punctured;  scutellum 
triangular ;  elytra  rather  elongate,  strongly  striate-punctate, 
the  punctures  large  and  quadrangular ;  metastemura  and  first 
abdominal  segment  coarsely  punctured ;  legs  pitchy. 

The  absence  of  squamose  bands  and  the  stnated  elytra  will 
at  once  distinguish  this  species. 

PyropiLS  picsillus, 

P,  breviter  ovatus,  glaber,  cyaneus,  nitidus,  anteunis  piceis ;  scu- 
tello  subtriaDgolari,  nigro.     Long.  1  lin. 

Hab.  Jamaica. 

Shortly  ovate,  smooth,  blue  or  inclining  to  violet,  shining ; 
antennse  pitchy.  Allied  to  P.  sapphirinusj  but  differs  in  its 
much  smaller  size,  wholly  blue  colour  (except  the  antennae), 
prothorax  comparatively  more  strongly  punctured,  and  shorter 
scutellum. 

Gylleuhal,  in  his  description  of  the  species,  the  only  one 
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then  known,  says  "  Scutellum  nullum  ;  "  but  in  characterizing 
the  genus  he  rightly  says  "  Scutellum  minutum,  punctiforme. 

lihaura  nitida. 

I,  oblongo-elliptica,  vix  depressa,  silaoeo-bruimea,  nitida;    rostro 
cum  capite  inter  oculos  carinato  et  rude  punctato.    Long.  3|  lin. 

Hob.  Parana. 

Oblong  elliptic,  scarcely  depressed,  glossy  yellowish  brown ; 
rostrum  shorter  than  the  prothorax,  a  central  carina  at  its 
base,  commencing  between  the  eyes,  with  three  rows  of  coarse 
punctures  on  each  side ;  antennse  short  and  stout,  slightly 
pubescent ;  prothorax  longer  than  broad,  abruptly  constricted 
at  the  apex,  remotely  and  rather  finely  puncturea ;  scutellum 
small,  somewhat  transverse,  rounded  ;  elytra  delicately  striate, 
the  striae  marked  with  coarse  oblong  punctures,  the  alternate 
interstices  raised  posteriorly ;  tibiae  short,  seriately  setulose ; 
tarsi  very  small. 

The  type  species  of  this  genus  is  figured  and  described  in 
the  *  Journal  of  the  Linnean  Society,'  vol.  xi.  pi.  vi.  fig.  2, 
pp.  215,  216.  It  is  a  longer  and  proportionally  narrower 
insect  than  this  species,  differently  sculptured,  and  with  a 
rather  dull  varnished  appearance.  The  genus  is  allied  to 
Aphyoda^  another  singular  form,  and  both  approximating  to 
the  group  of  which  our  too  well-known  Ccdandra  granarta 
is  an  example ;  but  the  head  deeply  constricted  behind  the 
eves,  and  tne  small  portion  which  lies  between  them,  seem 
alone  to  warrant  their  separation  as  a  group  apart. 

Of  som^  of  the  species  described  in  these  papers  coloured 
firares  will  be  given  in  Mr.  C.  Waterhouse  s  ^  Aid  to  the 
Identification  of  Insects.' 


XXX. — On  the  Kunker  Formation  of  the  Alluvium  in  India 
compared  with  the  Flint  Formation  in  the  Chalk  of  Eng^ 
land.    By  H.  J.  Carter,  F.R.S.  &c. 

Perhaps  De  la  Beche  and  Elie  de  Beaumont  were  the  first 
to  insist  more  especially  on  the  necessity  of  studying  the  pre- 
sent to  interpret  the  past  in  geology — ^thus  avoiding  all  theory 
and  speculation  in  establishing  facts  which,  if  pursued  truth- 
fully, offer  great  attraction  to  the  scientific  mind,  but,  if  other- 
wise, cannot  fail  to  do  the  opposite. 

Under  such  views  I  venture  to  compare  the  formation  of 
the  nodular  and  so-called   "sheet"   kunker  of  India   with 
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that  of  flints  and  chert  in  the  Upper  Chalk  and  Greensand 
of  England  respectively — ^bearing  in  mind  that  the  former  is 
in  allnvial  deposits  and  calcareous^  and  that  the  latter  are 
parts  of  the  Cretaceous  system  and  siliceous. 

Among  the  "  Post-tertiary  and  Recent  Formations "  of 
India  mentioned  in  MedUcott  and  Blanford's  ^  Manual  of  the 
Geology  of  India/  1879  (vol.  i.  p.  371),  it  is  stated  .-—that  kun- 
ker  is  "concretionary  carbonate  of  lime."  most  commonly 
presenting  itself  "  in  nodules  of  an  irregular  shape  from  half 
an  inch  to  three  or  four  inches  in  diameter,"  as  well  as  in 
"  thick  beds,  in  the  alluvium,"  .  .  .  .  "  often  filling  cracks 
in  the  latter  and  the  older  rocks  "  beneath  (p.  381) ;  that  "  at 
Bombay  the  alluvial  deposits  consist  of  blue  and  yellowish- 
brown  clay,"  of  which  the  former  "  contains  small  grains 
and  nodules  of  kunker,"  while  the  latter  "  abounds  with  it 
in  large  masses"  (p.  424) ;  and,  lastly,  that  the  regur,  or  black 
soil  of  India  generally,  which  is  argillaceous,  usually,  when 
more  than  about  6  to  10  feet  deep,  passing  downwards  into 
brown  clay,  also  "abounds  in  kunter"  (p.  431). 

The  late  Captain  Newbold  observes  of  the  regur,  that 
^  from  Courtney  to  Tailbenchi,  four  miles,  the  plain  continues 
as  before,  covered  with  a  substratum  of  regur,  or  black 
cotton-soil  of  India,  to  a  depth  of  1  to  18  feet,  in  many  places 
resting  immediately  on  gneiss  and  granite,  in  others  on  an 
intervening  bed  of  calcareous  deposit  somewhat  resembling 
the  travertin  of  Italy^  though  more  nodular,  end  called  by  the 
natives  '  kunker.'  It  is  burnt  by  them  for  lime.  Like  rows 
of  flints  in  chalk  it  is  seen  also  in  the  lower  layers  of  the 
regur  often  with  sharp  projecting  spiculse  of  carbonate  of 
lime,  which  would  have  been  broken  off"  had  the  nodules  been 
drift-pebbles."  (^  Notes,  principally  Geological,  on  the  Tract 
between  Bellary  and  Bijapore,'  by  Captain  Newbold,  F.R.S. 
&c.,  Madras  Army.  Reprinted  in  Carter's  '  Geological 
Papers  on  Western  India,'  1857,  p.  308.) 

In  the  same  compilation,  under  the  head  of  "  Kunker,"  in 
the  index  (p.  780).  will  be  found  references  to  all  that  had 
been  stated  of  kunfcer  up  to  that  time,  viz.  1857 ;  while  at 
pp.  159  and  700  are  my  own  accounts  respectively  of  the 
kunker  formation  as  it  occurs  at  Bombay  and  over  India 
generally.  They  are  as  follows : — "  There  is  a  feature  of  this 
clay  (^  Geology  of  the  Island  of  Bombay,'  1850),  however, 
which  is  very  remarkable,  viz.  the  kunker  formation.  This, 
which  consists  of  concretionary  limestone,  occurs  massive  or 
scattered  throughout  the  cla;^  in  small  isolated  portions.  In 
its  massive  state  it  is  found  in  large  boulders  or  m  continuous 
tracts,  reposing   on  the  freshwater  strata  or  igneous  rocks 
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beneath^  and  in  this  state  is  compact  and  cavernous,  enclosing 

!)ortions  of  the  clay  in  its  cavities  &c.  in  which  it  has  been 
bnned ;  or  as  a  conglomerate  with  sandy  or  gravelly  detritus 
from  the  igneous  rocks,  and  the  remains  of  small  shells,  assi- 
milating it  to  the  sandy  beaches  [littoral  concrete].  Those 
portions  which  are  scattered  throughout  the  clay  are  more  or 
less  round,  like  Septaria;  very  uniform  in  structure,  and 
some  so  pure  that  they  wholly  dissolve  in  nitric  acid.  They 
are  generally  of  a  blue  colour,  but  sometimes  quite  white  and 
identical  with  chalk.  Like  Septariay  also,  thev  are  irregular 
and  almost  invariably  envelope  the  remains  of  some  organic 
matter,  such  as  pieces  of  reed,  wood,  the  remnants  of  crab- 
shells,  &c.,  which  are  very  frequently  removed,  and  leave 
nothing  but  their  moulds  in  the  centre  of  the  concretions. 
This  substance  also  accumulates  in  the  interior  of  shells  and 
almost  always  fills  the  cavities  of  pholadine  tubes  which  have 
been  formed  in  the  clay.  It  does  not  always,  however,  enve* 
lope  organic  remains,  but  may  be  seen  appenaed  to  them  in  a 
globular  form — to  tne  pincher  of  a  cral>-claw,  for  instance. 
Occasionally  it  may  be  seen,  in  a  vertical  section  of  the  clay, 
in  the  state  of  a  number  of  isolated  particles  or  concretionary 
nuclei  round  a  piece  of  wood,  as  if  in  process  of  forming  a 
nodule,  not  by  successive  layers,  but  by  the  increase  of  sub- 
stance round  different  centres." 

As  much  the  same  statement  is  given  in  my  ^  Summary  of 
the  Geolopy  of  India'  (1858),  I  need  not  repeat  it  here,  nor 
add  more  than  that  the  surface  of  the  regur  generally  is  over- 
spread with  the  nodules  of  kunker  which  have  been  weathered 
out  of  it,  and  that,  in  a  great  many  parts  of  the  Southern 
Mahratta  country  (according  to  Lieut.  Aytoun,  Geol.  Papers, 
op,  cit.  p.  389),  it  occurs  continuously  at  the  bottom  ol  the 
regur,  in  the  form  of  a  conglomerate,  which  he  terms  "  sheet 
kunker." 

Although  remnants  of  organic  matter  in  the  kunker  do  not 
appear  to  have  become  fossilized  generally,  yet  Captain  W. 
T.  Nicholls,  formerly  of  the  24th  Regiment,  Madras  Native 
Infantry,  who  was  a  very  good  and  accurate  observer,  states 
with  reference  to  some  on  tne  black  soil,  which  he  discovered 
in  Central  India  near  Narrainpoor,  about  17  miles  south-east 
of  Saugor,  as  follows,  viz.  : — ^^  I  found  fossils  in  three  spots 
on  the  surface  of  the  regur  soil.  At  the  first  spot,  fragments 
of  dicobrledonous  wood  with  a  fragment  of  palm,  one  frag- 
ment of  fossil  bone,  and  a  fossil  ?  palm-seed,  converted  into 
tuffaceous  lime  [kunker].  At  the  second  spot,  fragments  of 
large  bones  strewed  on  the  surface  of  the  black  re^r  soil,  and 
one  or  two  fragments  of  fossil  wood,  together  with  irregular 
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flat  pieces  of  tuffaceous  limestone  loose  on  the  surface.  These 
bones  are  silicified."  ..."  The  third  spot  is  about  150  yards 
from  the  last ;  and  here  I  found  dicotyledonous  wood  only. 
.  .  .  They  lie  on  the  black  regur  soil;  and  I  see  nowhere 
else  that  they  could  have  come  from  but  out  of  it "  (Geol. 
Papers,  op.  cit.  p.  766).  It  would  therefore  appear  that,  in 
some  parts,  the  organic  remains  of  the  regur  have  become 
transformed  into  kunker,  which,  under  the  circumstances, 
does  not  appear  extraordinary. 

Thus  we  have  the  kunker  lying  in  loose  nodules  on  the 
surface,  occurring  in  seams  like  flints  ;  appended  to  or  enclosing 
organic  remains,  or  in  the  form  of  layers  embodying  hetero- 
geneous material ;  sometimes  transforming  the  organic  remains 
of  the  regur  into  its  own  substance.  Hence,  if  we  were  to 
substitute  the  terms  "  flint "  and  "  chert "  for  the  nodular 
and  so-called  "  sheet "  kunker,  the  description  would  apply 
equally  well,  mutatis  mutandisy  to  the  Upper  Chalk  and 
Greensand. 

Now,  as  regards  the  flints  and  chert,  I  happen  to  be  living 
on  the  New  Red  Sandstone  (at  Budleigh-Salterton,  Devon) 
where  the  surface  is  covered  generally  with  the  silicified 
debris  of  the  Upper  Chalk  and  Greensand  which  once  over- 
lay it  in  their  integrity ;  and  I  observe  that,  together  with  other 
fossils,  there  are  a  great  number  of  sponges,  especially  belong- 
ing to  the  Lithistina  (Prof.  Zittel's  "  Megamorina  "  and  "  Te- 
tracladina  ").  Taking  one  of  these  I  find  : — 1st,  that  a  flint 
may  be  appended  to  it ;  2ndly,  that  the  flint  may  enclose  it ; 
3rdly,  that  the  flint  may  have  so  extended  into  it  as  to  oblite- 
rate all  trace  of  the  structure  of  the  Lithistid ;  4thly,  that  a 
mould  only  of  the  Lithistid  structure  may  remain  in  the  in- 
truding mnt ;  farther,  that  in  most  cases  the  flint  is  homo- 
geneous and  nodular,  while,  on  the  other  hand,  the  fragments 
of  chert  are  heterogeneously  composed  and  tabular — mdica- 
ting  that  the  former  was  more  exclusively  concretionary  than 
the  latter.  On  the  surface  of  some  enclosed  specimens  of 
Lithistina  that  I  have  knocked  out  from  flint,  the  stelliform 
discoid  stage  in  the  development  of  the  lithistid  spicule  re* 
mains  on  the  surface,  showing  that  nothing  more  than  the 
thin,  circular,  discoid  one  had  disappeared,  which  is  a  com- 
mon occurrence  even  among  recent  specimens. 

Apart,  however,  from  the  siliceous  material  which  we  call 
*^  flint,"  there  may  be  a  simple  silicification  of  a  calcareous 
shell,  which  would  be  a  facsimile  of  the  original  form.  Or,  as 
I  have  shown  in  the  sponge-spicules  from  the  Carboniferous 
Limestone  near  Glasgow  m  Scotland,  and  Sligo  in  Ireland, 
respectively,  the  original  material  of  tne  organic  remains  may 
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undergo  more  than  one  change:  thus  as  these  spicules  are 
now  composed  of  chalcedony  and  yet  present  the  rhombohedral 
excavations  of  calcite  on  their  surface,  they  must  previously 
have  been  carbonate  of  lime ;  and  we  know  from  tneir  forms 
that  they  were  originally  siliceous  spicules. 

Under  what  circumstances  these  alterations  take  place,  or 
how  they  may  occur,  or  why  the  mineral  should  be  changed, 
must  be  a  matter  of  conjecture ;  but  that  they  do  occur  we 
have  evidence  in  the  case  iust  mentioned  and  in  the  formation 
of  all  mineral  pseudomorphs ;  so  that,  if  the  mould  oi  a  Lithis- 
tid  in  flint,  such  as  I  have  mentioned,  were  filled  up  with 
calcite  and  the  flint  subsecjuently  removed,  the  original  struc- 
ture, instead  of  being  siliceous,  would  be  calcareous,  or  it 
might  be  pyritic,  and  so  on.  In  two  parcels  of  powder  which 
came  from  the  interior  of  two  separate  flints  from  Walling- 
fordj  Berkshire,  the  Coccoliths,  which  abound  in  both,  are  dl 
silicified  in  one,  and  all  calcareous  in  the  other. 

Where  the  siliceous  material  of  which  the  flints  and  chert 
are  composed  came  from  I  do  not  pretend  to  say,  any  more 
than  the  calcareous  material  which  formed  the  kunker,  espe- 
cially the  latter,  seeing  that  out  of  eight  analyses  the  quantity 
of  lime  onlv  amounts  to  a  mean  of  about  nine  parts  in  a 
thousand  taken  from  the  regur  in  eight  different  places,  the 
lowest  quantity  of  which,  in  three  of  the  instances,  did  not 
reach  two  parts  (Medlicott  and  Blanford,  op.  cit.  vol.  i. 
p.  430). 

It  may,  however,  be  fairly  inferred  that  the  purer  material 
will  be  found  in  the  nodular  forms,  both  of  flint  and  kunker, 
and  the  less  pure  in  the  tabular  forms,  viz.  the  sheet  kunker 
and  the  chert  respectively. 

Thus  have  I  endeavoured  to  correlate  that  which  may  be 
said  to  be  going  on  at  the  present  day  with  what  has  taken 
place  in  ages  past — not  that  such  concretionary  formations  are 
confined  to  kunker  and  flint,  for  all  geologists  know  that  such 
have  been  taking  place  in  the  stratified  deposits  from  the  be- 
ginnine ;  but  to  comprehend  all,  so  far  as  we  are  able,  is  best 
accomplished  by  stuaying  what  is  taking  place  at  the  present 
moment  for  comparison  with  what  has  taken  place  heretofore, 
since  this  kind  of  induction  is  the  least  exposed  to  error. 

XXXI. — General  Considerations  upofi  the  Carcinological 
Fauna  of  or  eat  Depths  in  the  Caribbean  Sea  and  Oxdf  of 
Mexico.    By  Alphonse  Milne-Edwards*. 

The  progress  which  submarine  investigations  have  caused 
*  Tnnslated  from  the '  Oomptes  Rendus/  February  21, 1881. 
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zoology  to  make  exceeds  any  thing  that  could  have  been  hoped 
for ;  and  almost  every  day  new  facts  are  added  to  those  already 
known.  Those  seas  which  had  been  best  explored,  and  with 
regard  to  which  naturalists  thought  there  was  nothing  more 
to  be  learnt,  have  furnished  unexpected  discoveries  when  those 
zones  which  the  fishermen  do  not  usually  reach  came  to  be 
investigated. 

I  have  already  had  occasion  to  caII  the  attention  of  the 
Academy  to  the  results  obtained  last  summer  on  board  the 
'  Travailleur '  off  the  northern  coast  of  Spain  ;  and  I  dwelt 
especially  upon  the  difference  that  exists  between  the  animal 
population  of  the  great  depths  and  that  of  the  surface  or  of 
the  shores.  When  we  compare  their  representatives  it  is  as 
though  we  had  before  us  two  distinct  faunas  belonging  neither 
to  the  same  time  nor  to  the  same  climate.  The  importance 
of  this  fact  cannot  escape  any  one ;  and  geologists,  in  the 
determination  of  the  age  of  a  formation,  must  take  it  seriously 
into  account.  In  fact,  at  the  present  day,  in  the  same  seas, 
there  are  in  course  of  formation  deposits,  as  to  the  contempo- 
raneity of  which  there  can  be  no  doubt,  and  which  contain  the 
remains  of  perfectly  dissimilar  creatures.  The  animals  of  the 
littoral  deposits  belong  to  types  of  higher  oreanization  ;  those 
of  the  deeper  deposits  have  a  more  ancient  cnaracter :  some  of 
the  latter  present  incontestable  affinities  with  the  fossils  of 
the  Secondary  epoch ;  others  resemble  the  larval  condition  of 
certain  existing  species. 

The  investigations  which  I  have  lately  made  of  the  Crus- 
tacea of  the  Caribbean  Sea  and  Gulf  of  Mexico  have  furnished 
interesting  results ;  and  I  think  it  worth  while  to  say  a  few 
words  about  them.  The  materials  I  have  had  at  my  disposal 
were  abundant  and  varied  ;  for  Mr.  Alexander  Agassiz  had  the 
kindness  to  send  me  for  determination  all  the  Crustacea  col- 
lected by  the  expeditions  of  the  U.  S.  navy  during  the  years 
1877,  1878,  and  1879.  A  special  ship,  the  *  Blake,'  was 
fitted  out  for  the  performance  of  deep  dredgings ;  and  the 
harvests  collected  by  her  have  proved  most  fruitful.  I  have 
now  completed  the  examination  of  all  the  Brachyurous  Deca- 
pods, of  the  Anomura,  and  the  Cuirassed  Macrura ;  I  have 
described  them  in  the  Bulletin  of  the  Museum  of  Comparative 
Zoology  at  Harvard  College* ;  and  now,  treating  the  question 
from  another  point  of  view,  1  shall  confine  myself  here  to  the 
indication  of  the  general  results  at  which  I  have  arrived. 

The  number  of  species  collected  is  much  greater  than  would 
have  been  supposed  from  what  was  known  of  this  part  of  the 

*  **  Etudes  pr^limiDMres  sur  lea  Urustac^s,"  par  A.  Milne-Edwards  , 
( 1*  partie),  Bull.  Mus.  Oomp.  Zool.  Horv.  Coll.  tome  viii.  no.  I, 

Ann.  <k  Mag.  N.  Hist.  Ser.  5.  Vol  vii.  23 
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fanna ;  for  the  groups  just  enumerated  it  amounts  to  214^  of 
which  153  are  new  to  science.  Forty  of  these  species  differed 
too  much  from  the  forms  previously  known  to  take  their  place 
in  existing  genera,  and  I  have  been  compelled  to  regard  them 
as  the  types  of  new  generic  divisions.  This  variety  of  species 
is  the  more  remarkable  when  we  consider  that  fifty  years  ago 
the  existence  in  these  same  regions  of  scarcely  a  score  of 
Crustacea  had  been  indicated. 

Certain  groups,  supposed  to  be  foreign  to  the  American 
seas,  are,  on  the  contrary,  extraordinarily  abundant  at  these 

freat  depths.  Such  is  the  family  Galatheida,  of  which  I 
ave  recognized  forty-one  species  of  very  varied  forms,  and 
which  I  have  had  to  distribute  into  eight  different  genera. 
Some  of  these  have  representatives  in  nearly  all  seas,  such  as 
Oalathea  and  Munida*.  The  others  have  never  been  met 
with  elsewhere.  Among  these  I  may  indicate  the  OalacanthcBy 
the  carapace  of  which  is  armed  above  and  on  the  sides  with 
large  sabre-shaped  spines  ;  the  Galathodesy  of  which  the  eyes 
are  very  small,  with  imperfect  comeola ;  the  Oroph&rhyncki. 
in  which  the  eye-peduncles  are  greatly  reduced,  spinous,  ana 
capable  of  concealmg  themselves  in  part  beneath  the  rostrum ; 
the  Elasmonoti,  with  a  carapace  destitute  of  teeth  or  spines ; 
the  Diptychiy  in  which  the  abdomen  is  twice  folded  upon 
itself  and  concealed  beneath  the  sternum ;  and,  lastly,  the 
PiychogaatreSj  which  greatly  resemble  the  preceding,  but  have 
the  legs  of  unusual  length. 

The  true  Crabs,  or  JBrachyurous  Decapods,  do  not  inhabit 
the  very  great  depths  of  the  Caribbean  Sea.  They  abound 
on  the  shores ;  numerous  species,  but  generally  of  small  size, 
are  found  down  to  500  metres  below  the  surface ;  beyond  this 
they  seem  to  disappear.  Nevertheless  at  800  metres  a  crab 
with  a  square  carapace,  which  I  have  described  under  the 
name  of  Bathyplax^  was  captured,  representing  in  these  seas 
the  Gonoplax  of  our  shores ;  but  its  eyes  are  atrophied  and 
destitute  of  comeola,  its  orbits  are  rudimentary,  and  it  is  blind. 
On  the  other  hand,  the  Anomiuous  and  Macrurous  Crustacea 
swarm  at  ffreat  depths.  Down  to  3500  metres  there  have 
been  found  representatives  of  the  genus  Willemoesiaj  those 
singular  Macrura  which  almost  exactly  reproduce  the  forms 
of  the  Eryonidee  of  the  Jurassic  period,  but  are  blind,  while 
the  eyes  of  the  above  fossil  Crustaceans  appear  to  have 
attained  their  ordinary  development.  From  a  bottom  of  more 
than  4000  metres  the  dredge  brought  up  some  Galatheid» 
of  very  remarkable  forms,  which  I  have  placed  in  the  new 
genus  Oalathodea. 

*  I  hare  described  two  species  of  Galathea  and  eleven  of  Munida, 
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What  is  especialljr  astonishing  is  the  infinite  variety  of 
zoological  forms,  which  often  renders  it  almost  impossible  to 
apply  the  classifications  which  have  hitherto  been  regarded  as 
most  firmly  established.  In  fact,  transition  types  abound,  and 
we  find  numerous  intermediate  forms  between  groups  that  we 
were  accustomed  to  consider  very  distinct  Of  tnis  I  will 
give  some  examples. 

The  family  raguridse,  or  the  Hermit-Crabs,  arranged  by 
zoologists  of  most  authority  in  the  group  Anomura,  hitherto 
included  only  species  which,  although  very  numerous,  were 
all  very  similar  to  each  other,  and  without  any  direct  con- 
nexion with  the  Macrura.     The  American  dredging  have 
furnished  unexpected  forms,  which  unite  the  Hermit-Crabs 
with  the  ThalassinidfiB.     Such  is  PylocheUa  Agassiziiy  the 
abdomen  of  which,  instead  of  beinff  soft  and  unsymmetrical 
like  that  of  the  Paguri^  is  composed  of  firm  regular  rings  and 
terminated  by  a  symmetrical  fin.     This  Crustacean  lives  in 
holes,  the  entrance  of  which  it  closes  with  its  claws,  which, 
when  they  are  united  by  their  inner  margin,  constitute  a  very 
perfect  operculum.     The   Mixtopaauri  differ  less  from  the 
Faaurt ;  for  their  abdomen,  whicn  is  more  developed  on  the 
right  than  on  the  left  side,  is  divided  into  seven  distinct  and 
movable  joints,  the  first  five  of  which  are  imperfectly  cal- 
cified, while  the  last  are  large  and  hardened.     In  the  Ostra- 
conoti  the  carapace  is  entirely  coriaceous,  and  the  abdomen  so 
reduced  that  the  female,  to  hold  her  eggs,  makes  use  of  the  legs 
of  the  fourth  pair,  the  penultimate  joint  of  which,  widened  into 
a  palette,  forms  a  sort  of  tioor  underneath  the  packet  of  eggs. 
The  Catapaguri  establish  a  passage  between  the  preceding 
and  the  Spiropaguri:  their  abdomen  is  still  very  small,  but 
twisted  and  lodged  in  little  shells,  the  dimensions  of  which 
contrast  strongly  with  the  size  of  the  carapace  and  legs,  which 
remain  outside.     In  some  of   these   Crustaceans  we  also 
observe  curious  adaptations  to  a  special  mode  of  life.     Thus 
Eupaguras  diacoidalisj  inhabiting  the   tubular  shell  of  the 
Dentaliay  makes  use  of  one  of  its  chelsa  as  a  circular  oper- 
culum perfectly  moulded  to  the  orifice  of  the  dwelling  which 
it  has  to  close.     The  Xyhpaguri  also  merit  our  attention  : 
they  have  never  been  found  except  in  holes  hollowed  in  frag- 
ments of  wood ;  and  whether  it  be  a  reed,  a  rush,  or  some 
branch,  th6se  cavities  are  always  open  at  both  ends ;  and  the 
animal  does  not  introduce  itself  backwards,  as  the  ordinary 
Paguri  do,  but  penetrates  into  its  lodging  directly.     When 
there  the  chelae  always  make  their  appearance  at  one  of  the 
orifices,  the  other  being  closed  by  the  extremity  of  the  abdo- 
men, converted  into  an  opercular  buckler. 
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The  family  Dromiidae,  hitherto  so  distinct  from  the  Homo- 
lidsB,  is  now  united  therewith  by  the  genus  Homolodromia^ 
the  legs  of  which  also  resemble  those  of  uorippe.  The  Acan- 
thodromuB  are  intermediate  between  the  Dromice  and  the 
DynomencB ;  they  have  the  buccal  pieces,  the  eyes,  and  the 
antennae  of  the  former,  and  the  ambulatory  feet  of  the  second. 
The  Dicranodromice  have  the  carapace  narrower  than  that  of 
the  ordinary  DromicR]  its  form  resembles  that  of  certain 
fossil  Crustaceans  of  the  secondary  formations,  of  which  the 

{pnus  Ogydromitea  has  been  formed ;  the  legs  are  very  lone, 
ike  those  of  the  Homolce.  In  Homolopsta  also  the  body  is 
more  rounded  and  narrower  than  that  of  the  last-named  Crus- 
tacea ;  and  in  this  respect  they  approach  the  Dromiidae ;  but 
their  eyes  are  nearly  atrophied.  The  Homolce  are  represented 
by  two  species,  one  of  wnich  appears  to  me  to  differ  in  no 
respect  from  H,  spinifronsj  hitherto  found  only  in  the  Medi- 
terranean. This  is  a  fresh  example  of  the  immense  geogra- 
Shical  distribution  attained  by  certain  animals  of  the  great 
epths.  CymopoUay  of  which  one  species  also  inhabits  the 
Mediterranean,  possesses  eight  in  the  Caribbean  Sea.  Some 
of  them  approximate  to  Dorvppe  by  the  intermediation  of  Cy- 
chdorippe  9ixA  Cymonomus-,  and  these  last-mentioned  crusta- 
ceans, which  are  perfectly  blind,  have,  on  the  other  hand,  close 
affinities  with  the  Etkmce.  The  genus  Ethusa^  supposed  to 
be  confined  to  the  Mediterranean,  must  also  be  recorded  among 
those  of  the  American  seas ;  among  the  Crustacea  from  the 
Florida  reefs  1  have  recognized  a  species  and  described  it 
under  the  name  of  E.  amertcanay  only  differing  from  E.  mas^ 
carone  by  characters  of  but  little  importance. 

The  examples  just  cited  suffice  to  give  an  idea  of  the 
interest  attaching  to  the  study  of  the  animals  fit)m  great 
depths.  These  bathy  metrical  researches  are  only  commencing ; 
and  when  we  compare  the  small  extent  over  which  the  dredge 
has  been  dragged  with  the  immense  spaces  which  have  never 
been  touched,  when  we  reflect  upon  the  manifold  causes 
which  render  the  retreats  of  certain  animals  still  inaccessible 
to  our  means  of  investigation,  we  cannot  avoid  the  conviction 
that  the  results  obtained  are  only  a  very  small  part  of  those 
in  reserve  for  us  in  the  future.  Hence  we  cannot  too  forcibly 
direct  the  attention  of  scientific  men  in  all  countries  to  the 
utility  of  coordinating  their  efforts  and  undertaking  methodi- 
cal investigations  in  the  seas  to  which  they  have  the  most 
easy  access. 

Our  zoological  groupings  now  present  so  many  gaps  that 
k  is  impossible  to  understand  the  general  plan  which  has 
presided  over  the  grouping  of  living  creatures.     Palaeonto- 
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logical  discoveries  on  the  one  hand,  and  on  the  other  those 
which  are  promised  to  us  by  submarine  explorations,  will 
gradually  fill  up  these  gaps,  and  perhaps  one  day  enable  natu- 
ralists to  grasp  the  relations  which  exist  between  the  diflferent 
animals. 

Our  country  has  not  remained  indifferent  to  these  researches ; 
the  Academy  at  its  last  meeting  heard  the  interesting  details 
given  by  M.  de  Lacaze-Duthiers  upon  the  organization  of  his 
laboratory  at  Roscoff  and  the  work  that  has  been  accom- 
plished there.  For  my  own  part  I  am  happy  to  be  able  to 
announce  that  the  expedition  accomplished  last  year  in  the  Bay 
of  Biscay  by  the  *Travailleur'  will  not  be  the  last  of  its  kind, 
and  that  this  summer  the  same  ship  will  undertake  a  series  of 
dredgings  in  the  Mediterranean,  of  which  I  shall  have  the 
honour  to  give  you  an  account. 


XXXII. — On  a  Collection  of  Nocturnal  Lepidopterajrom  the 
Hawaiian  Islands.  By  Arthur  G.  Butler,  '  F.L.S., 
F.Z.S.,  &c. 

The  collection  of  which  the  following  is  an  account  consists 
of  eighty  specimens  forwarded  to  me  last  year  by  the  Rev. 
Thomas  Blackburn.  It  is  particularly  interesting  as  being 
to  a  large  extent  composed  of  Micro-Lepidoptera.  of  which  we 
have  hitherto  receivea  very  few  species  from  the  Hawaiian 
Islands. 

*  SphingidflB. 

1.  Deilephila  calida^  sp.  n. 

General  size,  form,  and  pattern  of  D.  euphorbioij  but  the 
primaries  coloured  as  in  D.  oiguttata  of  Madagascar,  and  the 
secondaries  differing  from  all  species  of  the  genus  in  their 
dark  outer  border ;  on  the  under  surface  the  general  coloration 
is  bright  brick-red.  Primaries  above  smoky  grey  ;  a  broad 
dark  olive-brown  belt  across  the  base,  three  unequal  subcostal 
spots,  and  a  tapering  discal  belt  of  the  usual  form  and  also  of 
a  dark  olive-brown  colour;  a  narrow  transverse  fasciole 
forking  from  the  inner  mar^n  of  the  discal  belt  to  the  costa ; 
below  this  fork  the  belt  is  edged  internall;^  bv  a  golden 
ochreous  line ;  outer  borders  of  a  dark  and  slightly  purplish- 
grjBy  colour,  decidedly  darker  than  the  central  area  of  the 
wing ;  fringe  with  a  slender  whitish  basal  line :  secondaries 
black,  with  narrow  diffused  sooty-grey  border,  scarcely  paler 
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than  the  ground-colour;  a  slightly  irregular  vermilion-red 
belt  (a  little  narrower  towards  the  costa)  just  beyond  the 
middle  of  the  wing ;  no  trace  of  any  white  spot  at  the  anal 
angle;  costal  border  paler  than  the  ground-colour;  fringe 
white  towards  the  anal  angle^  rose-coloured  along  the  abdo- 
minal margin :  body  above  dark  olivaceous ;  the  head, 
shoulders,  and  tegula3  bordered  with  sulphur-yellow  ;  antennse 
black,  tipped  with  snow-white,  ferruginous  internally :  abdo- 
men with  lateral  white  and  black  baisal  markings,  nearly  as 
in  D.  eupkorbicBy  but  narrower ;  three  last  segments  bordered 
at  the  sides  behind  by  narrow  transverse  cream-coloured 
spots ;  lateral  margins  dull  rose-coloured.  Wings  below  brick- 
red,  crossed  beyond  the  middle  by  two  subparallel  curved 
black  lines  (abbreviated  in  the  secondaries);  outer  border 
rosy  brown,  with  zigzag  inner  edge ;  discoidal  area  of  prima- 
ries blackish,  partly  obscured  towards  the  base  by  dull  rosy 
hairs :  body  below  pale  rosy  ferruginous^  legs  and  palpi  pale 
greyish  brown,  the  base  of  the  palpi  and  anterior  tarsi 
whitish.     Expanse  of  wings  2  inches  10  lines. 

One  specimen  of  this  very  distinct  species  was  sent  in  a 
separate  dox.  Mr.  Blackburn  gives  the  following  description 
of  the  larva : — 

^^ Larva.  Pale  ffreen  (belly  whitish),  sparingly  dusted  with 
white ;  dorsal  and  spiracular  lines  whitish,  but  rather  obscure ; 
first  segment  (t.  e.  the  one  behind  the  head)  obscurely  suffused 
with  red ;  spiracles  pink,  with  a  crimson  centre ;  head  and 
legs  green ;  claspers  green,  tipped  with  crimson  ;  horn  short 
and  warty,  black  above,  red  beneath;  head  small;  second 
and  third  segments  behind  the  head  much  distended. 

"  Another  individual  was  as  follows : — Greenish  grey,  with 
a  sooty  appearance,  sparingly  sprinkled  with  rather  large 
white  spots ;  underside  green ;  dorsal  line  yellow,  very  con- 
spicuous; spiracular  line  white;  spiracles  ydlow,  with  the 
centre  dull  orange;  subspiracular  line  whitish,  but  very 
indistinct,  excepting  on  last  segment,  where  it  forms  a  con- 
spicuous white  line  on  either  side,  converging  to  the  horn. 
There  is  a  general  tendency  in  this  form  of  the  larva  to  a 
mauve-coloured  suffusion  in  various  parts  of  the  body,  which 
is  verv  conspicuous  when  the  larva  is  about  half-grown. 

"  Ihe  two  forms  of  larva  described  produced  identical 
moths,  though,  1  think,  different  sexes. 

"  I  have  taken  it  on  several  different  plants  (none  of  them 
known  to  me  by  name)  in  different  mountain  localities  in 
Oahu.  The  imago  flies  by  day  in  hot  sunshine  about  flowers, 
and  is  also  attracted  by  light  in  the  evening." 

Mr.  Blackburn  has  also  forwarded  the  following  descrip- 
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tion  of  the  larva  of  another  hawk-moth,  which  I  named  in  a 
previous  paper  Protoparce  Blackbumii : — 

^^Description  <rf full-grown  larva.  Green  or  ashy  grey,  more 
or  less  sprinkled  with  white;  spiracnlar  line  white,  emitting 
upwards  and  backwards  (t.  e.  so  that  they  slant  upwards  in  a 
backward  direction)  seven  white  stripes,  the  first  of  which  is 
on  the  fourth  segment  (not  counting  the  head  as  a  segment), 
the  last  on  the  tenth ;  on  the  eleventh  segment  is  a  small 
white  stripe  bent  backwards  over  the  spiracle,  being  much 
smaller  than  the'  white  lines  on  the  other  segments :  head 
with  two  well-defined  black  longitudinal  lines,  and  clouded 
with  black  laterally;  spiracles  black,  surrounded  with  a 
bright  blue  ring ;  horn  long,  shining  black,  bent  backwards ; 
claspersof  the  ground-colour.  In  the  ashy  grey  larvae  the 
whole  dorsal  surface  is  sprinkled  with  white  j  the  segment 
behind  the  head  is  shining  black,  bordered  with  white  :  the 
last  claspers  and  space  round  the  anus  are  shining  black  (at 
least  partially) ;  and  the  legs  are  blackish  at  base,  becoming 
red  towards  apex.  In  the  green  larvae  only  a  few  segments 
near  the  head  are  sprinkled  with  white,  and  the  segment  next 
behind  the  head,  the  last  claspers  and  the  space  round  the 
anus  are  olivaceous  rather  than  black ;  the  legs,  too,  are 
more  conspicuously  red. 

"Feeds  on  a  veiy  common  weed  growing  about  2  feet 
high,  also  on  a  shrub  growing  some  6  feet  high,  neither  of 
which  is  known  to  me  by  name." 

LarentiidsB. 

2.  Scotosia  corticeay  sp.  n.  (No.  116). 

Bronzy  brown :  wings  mottled  all  over  with  dark  slaty 
grey,  most  distinctly  on  the  primaries,  where  the  mottling 
forms  transverse  striations ;  a  rather  broad  central  belt,  formed 
of  two  stripes  of  a  dark  slaty-grey  colour  and  the  space 
between  them,  which  is  slightly  paler ;  the  outer  stripe  den- 
tate-sinuate externally,  both  stripes  inarched  towards  the 
costa  of  primaries;  a  discal  stripe  limiting  the  external 
border,  parallel  to  the  central  belt,  almost  obsolete  on  the 
secondanes:  primaries  with  traces  of  a  curved  slatv-grey 
stripe  at  basal  fourth,  and  with  the  external  border  densely 
mottled  with  this  colour :  body  greyish.  Under  surface  paler 
than  above,  the  wings  very  slightly  striated  with  grey,  ex- 
cepting towards  apex  of  primaries ;  an  oval  discocellular  grey 
spot  on  each  wing,  largest  on  the  primaries,  the  costal  margin 
of  these  wings  straw-yfeUow,  mottled  with  black :  body  below 
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whitish ;  venter  transversely  banded  with  grey ;  anus  yellow- 
ish.    Expanse  of  winffs  1  inch  6  lines. 

One  specimen,  in  which  the  left  primary  is  dwarfed ;  it  harf 
somewhat  the  aspect  of  a  Euboliay  as  noticed  by  Mr.  Black- 
bum,  but  seems  to  agree  better  with  Scotosia.  Mr.  Black- 
bum  says: — "I  captured  two  of  this,  at  an  elevation  of 
about  4000  feet,  on  Haleakala,  Maui,  May  1880.  The  one  sent 
was  just  out  of  pupa  when  taken ;  one  side  did  not  expand 
properly." 

3.  EupiHiecta  monttcolenSy  sp.  n.  (No.  117). 

Very  closely  allied  to  E.  biUneolata  from  New  Zealand,  but 

darker,  and  with  slightly  less  angular  bands.     Sordid  shining 

greyish  white:  wings  crossed  by  numerous  subparallel  undulated 

grey  and  brown  lines,  the  interspaces  between  some  of  which 

are  tilled  in  with  grey,  so  as  to  form  fairly  well-defined  bands ; 

the  banding  of  the  primaries  is  as  follows : — two  basal  irregular 

bands,  followed  by  a  line ;  then  comes  the  central  belt,  bounded 

on  each  side  by  a  band  and  traversed  by  two  lines ;  at  the  end 

of  the  cell  is  a  transverse  black  spot  on  a  scarcely  perceptible 

diffused  reddish  shade ;  immediately  beyond  the  central  belt 

is  a  band  of  almost  pure  white,  traversed  by  a  single  line ;  a 

submarginal  slightly  brownish  band,  the  inner  line  of  which 

is  black  ;  outer  boraer  grey ;  the  veins  varied  with  black  and 

white,  so  as  to  form  little  black  lon^tudinal  dashes  upon  the 

dark  bands :  secondaries  with  a  whitish  band  across  tne  disk 

as  in  the  primaries,  but  with  no  distinct  dark  bands,  excepting 

on  each  side  of  the  whitish  one  upon  the  abdominal  area : 

body  varied  with  grey ;  the  abdomen  crossed  by  two  subbasal 

and  one  subanal  black  band ;  between  these  bands  is  also  a 

dorsal  series  of  four  black  dots.     Primaiies  below  greyish 

white ;  the  discocellulars  and  the  veins  just  beyond  the  cell 

black;  apical  area  broadly  bronzy,  crossed  by  two  curved 

ill-detined  greyish  stripes,  and  with  the  border  of  the  same 

colour;    these    markings,    however,    entirely    disappear    in 

certain  lights :  secondaries  sordid  creamy  white ;  a  curved 

band  just  beyond  the  cell,  formed  entirely  by  a  series  of  black 

longitudinal  dashes  on  the  veins ;  a  marginal  series  of  black 

dots :  body  below  white ;  legs  partly  black  above.     Expanse 

of  wings  10-11  lines. 

Two  specimens.  *^  Not  very  rare  about  4000  feet  up 
Haleakala,  Maui ;  I  took  it  also  at  the  summit  of  the  moun- 
tain, 10,000  feet  above  the  sea  "  ( T.  B.). 
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Noctuidad. 
4.  Spcelotis  crinigeray  sp.  n.  (No.  11). 

Colour  of  primaries  and  thorax  similar  to  S.  ravida^  and 
exhibiting  the  same  slight  variations  of  tint  from  brow^nish  to 
slaty  grey,  always  as  sericeous  and  sometimes  more  so  than 
in  that  species;  the  markings  on  the  primaries  agree  with 
those  of  8.  pyrophilaj  excepting  that  they  are  black,  with 
scarcely  perceptibly  paler  borders :  secondaries  only  differing 
from  8.  pyrophila  in  having  the  yellow  line  at  the  base  of  the 
fringe  sharply  defined  and  limited  externally  by  an  interrupted 
dusky  line ;  abdomen  greyish  brown,  the  male  with  a  very 
large  anal  tuft  of  long  stramineous  hair.  Under  surface 
shining  white  in  the  male,  greyish  in  the  female,  with  the 
discoidal  area  of  primaries  greyish  in  both  sexes;  internal 
area  shining  brassy  opaline  :  a  slightly  dentatcrsinuate  discal 
grev  stripe,  abbreviated  on  the  primaries :  body  below  sandy 
yellowish  in  the  male,  sordid  white  in  the  female,  dusky  in 
front  behind  the  palpi ;  tarsi  blackish,  with  pale  bands  at  the 
joints.     Expanse  of  wings  1  inch  8  lines  to  2  inches  3  lines. 

Four  specimens,  in  both  sexes ;  Mr.  Blackburn  says  of  them, 
"  I  believe  it  to  oe  identical  with  the  Agrotis  referred  to  in 
your  papers  in  E.  M.  M.  vol.  xv.  p.  269,  and  vol.  xvii.  p.  7, 
which  was  too  much  broken  to  be  named,  also  with  the  insect 
described  by  you  as  8p(Bloiis  lucicolens.  How  the  number 
^  12 '  (unless  it  be  a  misprint)  got  placed  against  the  latter  I 
cannot  conjecture,  for  the  number  ^  12 '  is  marked  off  from  my 
note-book  as  non-existent,  having  been  applied  to  a  single 
worn  specimen  of  a  Leucaniay  which  further  study  satisfied 
me  was  only  dishcataj  Walker."  In  this  supposition 
Mr.  Blackburn  is  partly  correct ;  that  is  to  say,  this  is  the 
supposed  ^^ Agrotis ; "  but  it  differs  from  my  "  8pcelotis  luci- 
cotensj^  which  (with  "5.  cremata'^'^)  must  be  referred  to 
Agrotisj  in  the  simple  instead  of  pectinated  antennae  of  the 
male  :  the  species  which  must  now  stand  as  Agrotis  lucicolensy 
a^lthough  it  possesses  the  general  coloration  and  pattern  of 
Spcelotisy  is  represented  by  a  male  specimen  having  strongly- 
pectinated  antennae,  as  in  ^.  crassa  of  Europe,  to  which  it  is 
probably  most  nearly  allied.  A.  cremata  also  has  the  an- 
tennae of  the  male  exactly  as  in  typical  Agrotis^  notwith- 
standing its  SpcelotisAike  pattern. 

The  specimen  of  A.  lucicolens  still  has  the  No.  "  12 " 
attached  to  it;  so  that  it  seems  probable  that  this  number 
when  detached  from  the  Leucania  was  accidentally  transferred 
to  the  Agrotis.     Of  Spcelotis  crinigera  Mr.  Blackburn  says 
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farther: — "This  insect  is  extremely  common  all  over  the 
Hawaiian  archipelago^  as  I  have  found  out  since  I  penned  the 
note  from  which  you  give  extract  calling  it  rare.  ^  I  should 
say  it  is  periodical  in  occurrence.  I  have  taken  it  at  all 
seasons  of  the  year ;  but  sometimes  hardly  a  specimen  is  to 
be  seei^  for  months,  then  it  swarms  suddenly.  At  a  place 
called  Kawaihae,  on  the  island  Hawaii,  in  February  1879, 1 
observed  it  literally  in  thousands  round  a  lighthouse,  evidently 
attracted  by  the  lamps.  The  unset  specimen  (type  of  the  male) 
was  taken  there ;  the  largest  specimen  (type  of  the  female)  is 
from  Maui,  the  other  two  from  Honolulu.  It  does  not  usually 
occur  mucn  above  sea^level,  and  does  not  thrust  itself  into 
notice  much  unless  looked  for  about  or  soon  after  dusk,  so  is 
easily  passed  over." 

With  regard  to  Agrotis  {^^Spcelotis  ")  cremataj  Mr.  Black- 
burn says,  "  I  think  there  is  a  mistake  somewhere  in  the 
mention  of  Oahu  as  a  locality  for  this  species.  I  am  only 
conscious  of  having  had  three  specimens  alto^ther,  two  of 
which  I  sent  you  in  separate  consignments.  They  were  all 
bred  from  pupae  obtained  in  September  1876  in  the  Maui 
sand-hills.  If  I  wrote  No.  10  against  any  insect  with  "Oahu" 
as  its  locality  it  was  a  slip  of  the  pen ;  nor  do  I  even  think  it 
decidedly  probable  that  the  species  occurs  on  Oahu,  as  that 
island  has  no  region  of  sand-hills ;  and,  moreover,  Maui  seems 
to  contain  many  other  species  peculiar  to  it,  many  more,  so 
far  as  my  experience  goes,  than  any  other  of  the  islands." 

ApameidsB. 

5.  Apamea  chersotoideSy  sp.  n. 

(J.  Allied  to  A.  unanimis,  but  with  the  coloration  of  a 
Chaphiphora.  Primaries  shining  lakv  brown,  mottled  with 
testaceous  towards  the  base  and  alon^  the  costal  border ;  costal 
margin  spotted  regularly  with  black ;  basal  area  crossed  by 
oblique  interrupted  slightly  zigzag  black  lines,  which  appear 
to  be  continuous  with  the  first  two  pairs  of  black  costal  spots ; 
four  ill-defined,  reversed,  oblique,  dentate-sinuated  black  lines, 
the  first,  third,  and  fourth  attached  to  minute  whitish  points ; 
the  first  line  (which  runs  from  the  "  orbicular  "  to  the  inner 
margin)  very  indistinct,  the  last  line  limiting  the  external 
border,  which  is  dusky;  a  discal  series  of  black  dots;  an 
oblique  subapical  costal  black  dash ;  a  marginal  series  of 
small  lunate  black  spots,  followed  by  a  testaceous  marginal 
line;  base  of  fringe  dark  brown,  remainder  of  fringe  red- 
brown;   orbicular  and  reniform  spots  whitish,  with   black- 
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speckled  centres :  secondaries  grey,  the  veins  and  a  diffused 
outer  border  fuliginous  brown ;  costal  border  whitish,  shining, 
with  brassy  reflections ;  fringe  cream-coloured,  traversed  by  a 
brown  line ;  thorax  laky  brown,  the  collar  crossed  by  scarcely 
perceptibly  darker  lines ;  abdomen  grey,  becoming  brown 
towards  the  anus,  and  fringed  on  each  side  with  lake-brown 
haif^  anal  tuft;  orange.  Wings  below  sericeous  whitish,  with 
the  borders  pale  rosy  testaceous,  speckled  with  black ;  black 
discocellular  spots ;  a  dusky  angulated  discal  line ;  external 
border  greyish :  a  marginal  series  of  lunate  black  dots :  fringe 
with  a  pale  yellowish  basal  line :  primaries  with  the  discoidal 
area  greyisn ;  irinsre  reddish :  secondaries  with  the  fringe 
crossed  by  a  grey  line  and  tipped  with  white :  body  below 
dull  rose-colour ;  venter  with  lateral  black  dots.  Expanse  of 
wings  1  inch  3  lines. 

9  •  Darker  than  the  male,  the  markings  more  distinct,  the 
black  lines  across  the  basal  area  distinct  and  continuous  with 
the  costal  spots,  the  discal  series  of  black  dots  attached  to 
whitish  dots,  and  therefore  having  the  appearance  of  an  extra 
discal  line ;  abdomen  dark  greyish  brown.  Otherwise  as  in 
the  male.     Expanse  of  wings  1  inch  4  lines. 

A  pair  in  good  condition.  "Various  localities  on  Maui^ 
AprU  and  May  1880." 

6.  Apamea  cinctipennisy  sp.  n.  (No.  140). 

Aspect  of  Chersotisy  but  with  the  border  of  the  primaries 
almost  as  pale  as  in  Apamea  limbata.  Primaries  above 
shining  lakv  brown,  mottled  all  over,  excepting  upon  the  outer 
border,  with  black ;  outer  border  pale  dead  golden  or  sandv 
brown,  slightly  speckled  with  black;  a  marginal  series  of  black 
lunate  spots;  costa,  disk,  and  basal  area  mottled  with  pale 
testaceous  *  a  zigzag  black-bordered  pale  testaceous  stripe  at 
basal  third,  and  a  curved  series  of  internally  black-boraered 
testaceous  spots  across  the  disk ;  discoidal  cell  blackish,  the 
ordinary  spots  slaty  grey,  edged  with  black ;  the  outer  margin 
of  the  reniform  spot  angulated  and  whitish ;  fringe  pale  tes- 
taceous and  laky  brown  in  alternate  lines:  secondaries 
shining  grey,  with  dusky  diflused  outer  border ;  fringe  pale 
testaceous,  mtersected  by  a  dusky  line ;  thorax  slaty  grey, 
varied  with  brown ;  abdomen  shining  grey,  with  ochreous 
anal  tuft.  Under  surface  whitish  grey,  shining :  wings  with 
black-speckled  ^andy-tinted  borders;  discocellular  and  mar- 
ginal black  spots ;  venter  ochreous,  with  lateral  series  of  black 
spots.     Expanse  of  wings  1  inch  8  lines. 

One  specimen.  I  can  find  no  reference  to  the  No.  ("  140  ") 
in  Mr.  Blackburn's  notes,  and  therefore  am  ignorant  as  to 
the  exact  locality  for  this  species. 
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HeUothicUa. 

7.  Hdiothis  armigera  (Sob.  141  and  154). 
Noetua  armigera,  Hubner,  Noct.  pi.  79.  fig.  870  (1805-24). 

A  pair.  The  male  (No.  141)  is  a  faintlj-marked  variety 
exactly  resembling  H.  incamata  on  the  upper  sorface^  except- 
ing that  the  fringe  is  not  rosy ;  the  female,  on  the  other  hand, 
is  a  rather  dark  specimen,  nearly  approaching  the  form  found 
in  New  Zealand  and  named  Heliothis  conferta  by  Walker, 
with  which  it  may  be  conspecific ;  as,  however,  the  difference 
between  H,  armigera  and  H.  conferta  is  apparently  only  one 
of  colour,  it  is  very  doubtful  whether  the  latter  is  more  than 
a  variety  of  the  former.  Of  the  male  Mr.  Blackburn  says : — 
"  I  took  three  specimens  flying  at  flowers,  at  an  elevation  of 
about  2000  feet,  on  Haleakala,  Maui,  in  May  1880  ;  the 
specimens  are  all  identical  in  size  and  markings  &c.,  save 
tnat  one  (which  I  retain)  has  the  marginal  dark  band  of  the 
hind  wings  narrower  than  the  other  two."  Of  the  female  he 
says : — "  I  took  the  specimen  sent  at  a  lamp  in  Honolulu, 
attracted  by  the  light ;  a  second,  which  I  retain,  occurred  to 
me  in  company  with  ••  No.  141." 

HypenidsD. 

8.  Hypena  obsoleta  (No.  14) . 

Bifftena  ofmotetoy  Butler,  Ent  Month.  Mag.  xiv.  p.  47  (1877). 

Two  specimens,  one  of  which  is  an  interesting  variety, 
having  the  central  belt  of  the  primaries  bordered  (narrowly 
internally  and  broadly  externally)  with  pale  stramineous. 
Mr.  Blackburn  still  considers  the  species  to  be  conspecific  with 
H.  insignis  \  but  at  present  I  have  not  sufficient  evidence 
before  me  to  unite  them,  the  variety  now  sent  not  being  inter- 
mediate. The  following  is  what  Mr.  Blackburn  says : — ^'^  I 
feel  compelled,  however  presumptuous  it  may  seem  in  one 
who  does  not  profess  to  be  a  specialist  in  Lepidoptera,  to  hesi- 
tate much  in  regarding  obsoleta  and  insignis  as  distinct.  The 
species  (or  group  of  species)  occurs  all  over  the  Hawaiian 
archipelago  :  I  have  specimens  from  Hawaii,  Maui,  and  Oahu ; 
I  have  seen  it  in  my  own  garden  and  at  an  elevation  of 
4000  feet.  Among  twenty  specimens  which  I  have  set,  there 
are  only  two  that  cannot  be  said  to  differ  inter  se ;  and  they 
are  of  the  form  ^  insignis.^  Two  extreme  forms  I  possess 
are  : — the  one  sooty  black,  with  faint  indications  of  the  lines 
which  border  the  dark  area  in  *  insionis ; '  the  other  sooty 
black,  with  the  same  lines  sulphur-yellow.    Another  specimen 
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18  pale  grey,  with  tbe  same  lines  nearly  black  ;  another  dark 
fuscous,  with  a  still  darker  cloud  representing  the  dark  area 
of  insignia^  but  extending  further  before  it  reaches  the  costa. 
The  hmd  wings  vary  through  all  shades  from  pale  ashy  to 
nearly  black.  Classified  by  locality,  I  can  detect  no  diflfer- 
ence,  except  that  the  specimens  from  the  south  of  Hawaii 
generally  have  darker  hmd  wings." 

The  preceding  note  certainly  seems  to  show  that  H.  ohsoleta 
is  extremely  variable ;  and  yet  the  observation  that  the  two 
specimens  which  agree  are  referable  to  "IT.  inaignis  "  seems 
to  show  that  the  gradation  from  one  form  to  the  other  is  not 
perfect,  and  therefore  that  we  may  have  here,  as  in  the  British 
butterflies  of  the  genus  Pierisy  nearly  allied  species  widely 
distributed  and  occurring  constantly  together,  which  never- 
theless are  distinct ;  nothing  but  breeding  can  satisfactorily 
decide  the  point,  unless  a  perfect  gradation  can  be  shown ;  and 
even  this  is  not  always  conclusive.  In  all  probability  the 
larva  would  be  found  abundantly  on  nettles. 

9.  Hypenodea  altivolans,  var.  aimplex  (No.  65). 
Scoparia  aUivolanSy  Butler,  E.  M.  M.  xvii.  p.  9  (1880). 

Primaries  above  bronzy  brown,  shining ;  a  dusky-edged 
zigzag  clay-coloured  stripe  across  the  basal  third,  followed 
within  the  cell  by  a  short  oblique  black  dash ;  a  second  arched 
clay-coloured  stripe  with  dusky  inner  edge  across  the  external 
third,  followed  by  an  irregular  abbreviated  stripe  of  the  same 
colours ;  a  submarginal  lunulate  white  line  breaking  up  into 
small  annular  or  ocellus-like  spots  towards  the  inner  margin ; 
a  mar^nal  series  of  black  impressed  dots  followed  by  an  inter- 
rupted pale  line  at  the  base  of  the  fringe ;  secondaries  shining 
pale  grey ;  thorax  bronzy  brown,  abdomen  greyish  brown. 
Under  surface  uniformly  grey.     Expanse  of  wings  9^  lines. 

Var.  Primaries  above  aarker  than  in  the  type,  the  clay- 
coloured  stripes  only  indicated  by  their  dusky  margins,  ex- 
cepting towards  the  inner  margin,  also  more  irregular ;  thorax 
darker ;  otherwise  similar.     Expanse  of  wings  8  lines. 

Three  specimens.  "  It  occurs  all  over  the  Hawaiian  archi- 
pelago ;  but  I  have  not  observed  it  to  be  common  "  {T.  B.). 

Her<^d8B. 

10.  Boreophila  mintcaculay  sp.  n.  (No.  134). 

Leaden  grey  above ;  primaries  with  the  basal  third  dusky, 
crossed  by  an  acutely  angulated  black  line,  and  limited  exter- 
nally by  an  angular  black  stripe  followed  by  a  white  stripe;  two 


Digiti 


ized  by  Google 


326  Mr.  A.  G.  Butler  on  Nocturnal  L^idoptera 

angnlated  black-edged  ochreous  stripes  representing  the  central 
belt ;  a  diffused  white  costal  spot  immediately  beyond  the  outer 
stripe;  an  irregularly  falciform  snow-white  mscal  line;  a 
marginal  series  of  black  dots ;  fringe  whitish,  spotted  with 
blackish  and  intersected  bj  a  black  line ;  secondaries  very 
slightly  greenish  in  tint  as  compared  with  the  primaries,  with 
a  slender  whitish  submar^nal  une  followed  bj  a  slender  black 
marginal  line;  fringe  whitish,  intersected  by  a  grey  line  ;  palpi, 
head,  and  thorax  dusky.  Under  surface  dark  shining  leaden 
grey;  wings  with  whitish  submarginal  and  blackish  mar- 
ginal lines ;  fringe  as  aboye ;  primaries  with  white  internal 
border :  pectus  and  under  surface  of  legs  white ;  tarsi  aboye 
blackish,  banded  with  white.     Expanse  of  wings  64  lines. 

One  specimen,  taken  ^'  at  light  at  an  eleyation  of  about 
4000  feet  on  Haleakala,  Maui." 

11.  Aporodes?  micaceay  sp.  n.  (No.  118). 

Primaries  aboye  shining  slaty  grey,  shot  with  purple  and 
clouded  with  black;  a  creamy  whitish  irregular  subbasal 
band,  densely  irrorated,  excepting  along  its  borders,  with 
black  scales ;  orbicular  and  reniform  spots  well-defined,  black, 
varied  with  clay-colour;  a  yery  irregular  dent^Cte-sinuate 
black  discal  line  partly  bordered  externally  with  white  and 

S olden  orchreous,  a  large  cuneiform  costal  ochreous  patch 
eyond  the  discal  line,  spotted,  upon  the  costal  border,  with 
black ;  outer  and  inner  borders  irrorated  with  ochreous ;  two 
marginal  alternated  series  of  black  spots,  and  between  the 
spots  of  the  outer  series  snow-white  dots ;  fringe  intersected 
by  two  black  lines  and  spotted  externally  with  ochreous :  se- 
condaries greyish  brown,  with  bronzy  reflections ;  costal  border 
silyery  whitish  towards  the  base ;  fringe  whitish,  spotted  with 
blackish  and  intersected  by  two  lines  of  the  same  colour: 
body  black,  with  the  thorax  and  anterior  abdominal  segments 
spotted  with  rosy  cupreous,  posterior  segments  altogether  of 
tnis  colour ;  the  anterior  segments  also  haye  snow-wnite  pos- 
terior margins.  Wings  below  cupreous,  shining,  with  an 
alternately  black  and  white  marginal  line  and  silky  white 
fringe ;  primaries  shot  with  pale  greyish  blue,  so  that  in 
certain  lights  the  whole  tint  of  these  wings  is  entirely  altered  ; 
costal  border  red,  spotted  with  black  from  the  end  of  the  cell ; 
orbicular  and  reniform  spots  large  and  black ;  discal  line  of  the 
upper  surface  indicated  but  indistinct ;  secondaries  reddish  all 
oyer  and  irrorated  with  black  ;  the  intemo-median  area  and  a 
streak  through  the  cell  snow-white,  speckled  with  black,  ex- 
cepting on  the  yeins,  which  remain  reddish  ;  a  discal  series 
of  white-bordered  black  spots ;  three  black  spots  in  the  cell. 
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and  one  at  the  inferior  extremity  of  the  cell :  pectus  shining 
silvery  white ;  legs  dull  red,  banded  with  black  and  white; 
venter  white  towards  the  base,  but  red  towards  the  anal  ex- 
tremity.    Expanse  of  wings  11  lines. 

Two  specimens  of  this  beautiful  little  species.  According 
to  Mr.  Blackburn  it  is  "  common,  at  an  elevation  of  about 
4000  feet,  on  Haleakala,  Maui ;  generalljr  flyine  over  ferns." 

I  am  extremely  doubtful  as  to  the  affinities  of  this  species. 
Although  in  structure  it  seems  to  agree  with  AporodeSy  it  has 
much  the  aspect  of  a  Noctuid  allied  to  Acantholipes ;  the  dis- 
tinct orbicular  and  reniform  spots  and  the  highly  coloured 
under  surface  are  by  no  means  characteristic  of  typical  Her- 
cynidae. 

Margarodids. 

12.  Margaronia  glauculalis  (No.  114). 
Margarodes  glaueulalis,  Gu^n^e,  Belt,  et  Pyral.  p.  d06.  n.  825  (1854). 

"  The  specimen  sent  was  brought  to  me  dead ;  and  I  could 
do  nothing  with  it  but  gum  it  on  a  card.  After  an  interval  of 
nearly  two  years  I  procured  a  second  specimen  in  fine  condi- 
tion at  light.  The  specimens  are  so  absolutely  identical  that 
you  will  not  hesitate  to  treat  the  somewhat  unsightly  one  I 
send  as  a  type.     Both  were  taken  in  Honolulu." — T.  B. 

The  species  is  very  widely  distributed,  being  found  also  in 
Java  ana  Sumatra.  It  ought  to  be  common,  if  one  may  judge 
by  the  abundance  of  some  of  the  allied  species. 

Botidids. 

13.  Anemosa  auroraj  sp.  n.  (No.  143). 

Allied  to  "  Scopula  "  daiclesalis  of  Walker*,  but  much 
smaller :  primaries  above  bright  rose-colour,  with  a  slight 
lilac  reflection ;  the  ordinary  lines  very  indistinct  but  ochra- 
ceous ;  fringe  golden  ochreous  tipped  with  whitish  :  secon- 
daries shining  golden  ochreous,  paler  towards  the  abdominal 
border,  whitish  on  the  costal  border,  slightly  greyish  at  apex  j 
a  marginal  series  of  minute  black  dots  between  the  veins : 
fringe  tipped  with  white :  body  dark  ochraceous,  the  thorax  and 
posterior  segments  of  the  abdomen  washed  with  lake-red  j 
margins  of  abdomen  silvery.  Wings  below  cream-colour,  with 
golden  reflections:  primaries  with  whitish  internal  border; 
costal  margin  rose-colour ;  an  oblique  annular  oval  marking 
representing  the  reniform  spot  and  a  diffused  arched  line  be- 

*  The  genus  Anenwsa  differs  from  Seopula  in  its  considerably  longer 
palpi  and  acute  primaries. 
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yond  the  cell  grey ;  secondaries  with  a  marginal  series  of 
black  dots :  body  below  sericeous  white ;  palpi  red  at  the 
sides.     Expanse  of  wings  8^  lines. 

One  specnmen  in  good  condition.  I  can  find  no  reference 
to  the  number,  and  therefore  cannot  record  its  exact  locality. 

14.  Mect/na  ennychioidesy  ap,  n.  (No.  135). 

Dark  fuliginous  brown:  wings  with  shining  slaty-grey 
reflections ;  a  marginal  series  of  black  dots ;  fringe  tipped 
with  white  ;  primaries  with  the  usual  markings  characteristic 
of  Botj/Sj  black,  as  follows  : — a  black  dot  before  the  middle  of 
the  cell,  the  orbicular  and  reniform  spots  represented  in  out- 
line ;  a  bisinuate  abbreviated  line  from  the  orbicular  spot  to 
the  inner  margin,  and  the  usual  alternately  angulated  (or 
castellated)  discal  line  from  costa  to  inner  margin;  apical 
half  of  costal  margin  black,  spotted  with  testaceous  :  seconda- 
ries with  white  costa :  body  blackish,  the  abdomen  with  a 
bluish  gloss.  Under  surface,  excepting  that  it  is  altogether 
less  red,  is  almost  identical  in  pattern  with  Aporodes  ?  micacea. 
Expanse  of  wings  10^  lines. 

One  specimen,  taken  at  light,  at  an  elevation  of  about 
4000  feet,  on  Haleakala,  Maui. 

The  extraordinary  resemblance  which  this  species  beara  to 
Aporodes?  micacea  on  the  under  surface  makes  me  doubt, 
notwithstanding  its  many  structural  differences,  whether  it  is 
not  the  male  of  that  species ;  yet  on  the  upper  surface  the 
pattern  and  colouring  are  very  different ;  the  form  of  the  pri- 
maries, the  length  and  form  of  the  palpi,  and  the  length  of 
the  tibise  and  tarsi  are  altogether  dissimilar. 

15.  Mecyjia  nigrescens^  sp.  n.  (No.  136). 

Primaries  above  dark  brown,  clouded  in  the  centre  with  pale 
buff,  which  colour  fills  the  intervals  between  the  discoidal 
spots;  all  the  markings  similar  to  those  of  the  preceding 
species,  excepting  that  the  orbicular  and  reniform  spots  are 
dark  brown  with  black  margins,  that  there  are  two  aoditional 
black  spots  close  to  the  base,  that  the  two  transverse  lines  are 
bordered  with  pale  buff  and  white,  that  there  is  a  whitish  ne- 
bula near  the  apex  and  a  white  oblique  stripe  from  the  discal 
line  to  the  outer  margin,  that  the  marginal  black  dots  are 
bordered  with  white  and  the  fringe  is  spotted  with  pale  buff : 
secondaries  shining  fuliginous  brown,  with  the  basal  half  of 
the  costal  border  white ;  two  black  spots  in  the  cell,  fringe 
spotted  with  white:  thorax  pale  buff,  speckled  with  black;  abdo- 
men black,  with  white  hind  margins  to  the  segments.  Primaries 
below  grey,  with  silvery  white  internal  border ;  costal  border 
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cream-coloured,  spotted  with  black  beyond  the  middle ;  dis- 
coidal  spots  large  and  black ;  an  indication  of  the  discal  line 
of  the  upper  surface  ;  outer  border  and  fringe  nearly  as  above, 
but  greyer  and  more  sericeous :  secondaries  greyish  white, 
with  two  black  spots  in  the  cell  and  one  at  the  inferior  ex- 
tremity ;  a  discal  series  of  black  dots ;  a  submarginal  dentate- 
sinuate  grey  line ;  a  marginal  series  of  black  dots ;  a  white 
apical  spot ;  fringe  spotted  with  grey :  body  below  white ; 
venter  with  lateral  series  of  black  dots.  Expanse  of  wings 
8  lines. 

One  specimen,  "  flying  amon^  low  plants  at  an  elevation  of 
about  4000  feet  on  Haleakala.'^ 

16.  Mecyna  extgua  (No.  133). 
Meeyfia  extguOy  Butler,  Ent.  Month.  Mag.  xr.  p.  271  (1879). 

One  specimen,  without  head ;  it  is  probably  the  female  of 
my  species ;  and  differs  in  the  diffusion  of  the  white  edges  of 
the  black  lines  across  the  primaries :  so  that  these  wings  might 
be  described  as  greyish  white,  dusKy  at  the  base  and  crossed 
in  the  middle  by  a  broad  irregular  blackish  belt ;  a  subapical 
costal  spot  and  the  outer  border  blackish ;  a  marginal  series 
of  black  dots,  limited  internally  by  a  zigzag  submar^nal  white 
line ;  fringe  grey,  traversed  by  a  brown  Une  and  tipped  with 
brown.    Expanse  of  wings  10  lines. 

No  exact  locality  is  given.     "  April-May." 

17.  Mecyna  virescensy  sp.  n.  (No.  139). 

Allied  to  3f.  polygonalis  of  Europe  and  Jf.  deprivalis  of 
New  Zealand ;  same  size  and  pattern  above :  primaries  above 
olive-green ;  costal  margin  dark  orange ;  an  indistinct  angu- 
lated  oblique  darker  line  just  before  the  basal  third  •  orbicular 
and  reniform  spots  small  and  dusky ;  a  large  black  spot  iust 
below  the  inferior  angle  of  the  cell,  and  two  or  three  black 
dots  in  a  straight  line  between  it  and  the  inner  margin ;  an 
arched  series  of  five  black  dots  beyond  the  cell ;  a  marginal 
series  of  black  points;  fringe  of  inner  margin  sienna-red; 
fringe  of  outer  margin  grey  in  the  centre,  sienna-red  at  base 
and  tips :  secondaries  dull  cupreous  brown,  with  a  black  border 
as  in  the  allied  species,  fringe  golden  cupreous,  traversed  by  a 
central  grey  line:  thorax  olive-ereen,  abdomen  pale  sandy 
brown.  Primaries  below  with  the  costal  border  and  apex 
reddish  orange  ;  subapical  area  broadly  dull  rose-colour ;  dis- 
coidal  area  ffrey  ;  disk  towards  external  angle  flesh-coloured ; 
internal  bomer  white;  a  whitish-buff  basal  spot  and  an  indis- 
tinct rosy  subcostal  streak  in  the  cell,  interrupted  by  blackish 
orbicular  and  reniform  spots :  seconaaries  pale  sandy  yellow, 
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washed  with  rose-red,  especiallj  on  costal  and  external  areas  ; 
a  greyish  outer  border :  fringe  of  all  the  wings  cream- coloured, 
traversed  by  a  grey  stripe:  body  below  cream-coloured, 
femora  and  tibise  reddish.     Expanse  of  wings  1  inch  2  lines. 

One  specimen.  This  is  the  first  Mecyna  of  the  typical 
group  received  from  the  Hawaiian  islancts.  Mr.  Blackburn 
says  of  it,  "  I  send  a  specimen  (one  of  two)  bred  from  larvsB 
found  feeaing  on  a  tree  unknown  to  me  by  name,  but  appa- 
rently a  species  of  Acacia^  which  I  have  not  seen  growmg 
elsewhere  than  in  damp  ravines  at  an  elevation  of  4000  to 
5000  feet  on  Haleakala,  Maui.  A  tliird  specimen  I  took 
flying  by  day  in  the  same  locality;  it  is  larger,  exp.  aL 
38  mdlims.,  ground-colour  of  front  wings  as  bright  yellow  as 
the  cilia  of  hind  wing  in  the  specimen  sent,  otherwise  identical ; 
probably  the  other  sex.  The  other  bred  specimen  is  identical 
with  the  one  sent. 

"  The  following  is  a  description  of  the  larva : — Shining 
black,  sparingly  furnished  with  long  grey-white  hairs ;  head 
and  underside  airtygrey;  spiracular  line  bright  orange-colour; 
three  pairs  of  legs  (on  three  segments  next  behind  head),  and 
five  pairs  of  claspers,  all  dirty  semitransparent  grey.  Forms  a 
pupa  in  a  silken  cocoon." 

The  entirely  difierent  character  of  the  under  surface  readily 
distinguishes  this  species  from  its  allies. 

ScopariidsB. 

18.  Scoparia  hawatensisj  sp,  n.  (No.  83). 

Closely  allied  to  8.  exhibitalis  of  Australia  and  8.  IcekUis 
of  Europe  :  primaries  above  grey,  densely  speckled  with  black, 
crossed  near  the  base  by  an  angulated  cream-coloured  belt, 
broadly  bordered  and  sparsely  speckled  with  black ;  a  has- 
tate black  spot  in  the  cell ;  end  of  the  cell  filled  by  a  milk- 
white  spot ;  a  black  rhomboidal  spot  just  beyond  the  cell,  a 
black  spot  partly  surrounded  by  white  scales  below  the  dis- 
coidal  hastate  spot;  external  third  densely  irrorated  with 
milk-white  scales,  which  form  two  ill-defined  stripes,  the  inner 
one  zigzag  and  discal,  the  outer  one  submarginal ;  two  sub- 
apical  costal  spots,  a  nearly  marginal  confluent  series  of  un- 
equal spots,  and  a  large  spot  on  the  inner  margin  near  the 
external  angle  black ;  a  marginal  chain-like  senes  of  small 
elliptical  white  spots,  bounded  externally  by  a  slender  black 
line;  fringe  sericeous  sordid  white,  tipped  with  grey  and 
traversed  near  the  base  by  a  black  line  :  secondaries  senceous 
sordid  white  like  tarnished  silver,  fringe  with  greyish  outer 
half  and  a  grey  subbasal  line :  thorax  black,  spotted  widi 
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cream-colonr ;  abdomen  silveiy  white,  anal  tuft  testaceous  ; 
tarsi  black  above,  banded  with  white.  Under  surface  uniformly 
silvery  white.     Expanse  of  wings  8  lines. 

Two  specimens.  Mauna  Kea,  Hawaii;  elevation  about 
7000  feet. 

19.  Scopariajucunday  sp.  n.  (No.  82). 

Allied  to  the  preceding^  but  with  somewhat  the  aspect  of 
Tinea  niqralheUa ;  primaries  above  sericeous  white,  with  a  very 
slight  bluish  tinge,  adorned  with  black  markings  as  follows 
— a  dentate  sinuate  band  close  to  the  base,  an  irregular  patch 
across  the  cell  interrupted  transversely  by  two  spots  of  the 
ground-colour  and  terminating  below  the  median  vein  in  a 
curved  line,  which  runs  along  nearly  a  fourth  of  the  inner 
margin,  an  oblique  streak  beyond  the  cell  and  a  zigzag  mark- 
ing (which  may,  in  some  specimens,  be  continuous  with  the 
latter)  at  external  angle,  an  apical  patch  interrupted  by  two 
oblique  stripes  of  the  ground-colour  and  a  margmal  series  of 
dots;  secondaries  shininff  sordid  white;  head  and  thorax 
white,  slightly  bluish ;  abdomen  shining  pale  brown,  with  tes- 
taceous anal  tuft.  Under  surface  sordid  silvery  white.  Ex- 
panse of  wings  8|  lines. 

One  specimen.  Mauna  Kea,  Hawaii;  elevation  about 
7000  feet. 

Var.  formosa  (No.  130). 

Much  more  heavily  marked  than  the  preceding,  the  black 
markings  on  the  primaries  being  broad  and  intense  in  colour- 
ing, the  patch  across  the  cell  altered  in  shape  Bo  as  almost  to 
resemble  the  Greek  O,  the  outer  extremity  uniting  with  the 
oblique  streak  beyond  the  cell ;  shoulders  and  back  of  collar 
black.     Expanse  of  wings  9  lines. 

One  specimen.  Found  "  occasionally  on  trunks  of  trees,  at 
an  elevation  of  about  4000  feet  on  Haleakala,  Maui." 

This  can  at  most  be  no  more  than  a  local  modification  of 
the  preceding  {S.jucundd)]  it,  however,  reminds  one  rather 
of  Psecadia  pusilla  than  of  Tinea  nigralhella. 

20.  Scopariajrigiday  sp.  n.  (Nos.  67  and  81). 

Nearly  allied  to  8.  rakaiensis  of  New  Zealand,  but  much 
smaller,  with  slightly  different  pattern  on  the  primaries  and  no 
broad  border  to  the  secondaries :  primaries  above  shining 
brownish  greyirrorated  with  white;  an  acutely  angulated  black- 
edged  white  line  across  the  basal  third ;  three  white- edged 
abbreviated  longitudinal  black  lines  at  the  base ;  several 
scattered  black  spots  in  the  cell,  the  largest  of  these  being 
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placed  longitudinally  within  the  inferior  angle  of  the  cell ;  a 
tidentate  trisinuate  white  discal  stripe  partyr  bordered  exter- 
nally with  blacky  the  central  arch  or  sinus  uniting  with  the 
middle  of  a  bismuated  submarginal  white  stripe ;  a  nearly 
marginal  series  of  black  spots,  followed  by  a  black-edged 
marginal  white  line ;  fringe  with  the  base  and  a  slender  hue 
just  beyond  the  middle  gi-ey :  secondaries  shining  bronzy 
whitish,  with  a  grey  line  close  to  the  margin ;  fringe  white, 
with  the  base  and  a  slender  line  grey :  thorax  white  varied 
with  brown ;  abdomen  bronzy  whitish.  Under  surface  silvery 
whitish.     Expanse  of  win^  OJ  to  10  lines. 

Two  specimens,  of  which  one  was  "taken  flying  at  an 
elevation  of  about  4000  feet  on  Haleakala,  Maui,"  and  the 
other  at  "  Mauna  Kea,  Hawaii ;  elevation  about  7000  feet." 

21.  Scoparia  coarctata  (No.  102). 
JEudarea  coarctata,  Zeller,  linn.  Ent.  p.  808. 14  (1846). 
One  specimen.    No  exact  locality  given. 

22.  Scoparia  venosa^  sp.  n.  (No.  84). 

Primaries  above  black  with  white  veins  ;  a  white  marginal 
line  followed  by  a  black  line  at  the  base  of  the  fringe ;  tips  of 
fringe  grey :  secondaries  pale  shining  brown,  witn  a  white 
marginal  bne  followed  by  a  blackish  line  at  the  base  of  the 
fringe,  which  is  white  tipped  with  grey :  head  and  thorax 
black,  spotted  with  white;  abdomen  pale  shining  brown. 
Wings  below  pale  shining  brown,  witn  marginal  line  and 
fringe  as  above:  body  below  silvery  white.  Expanse  of 
wings  9^  lines. 

Two  specimens.  "  Mauna  Loa,  Hawaii :  elevation  about 
4000  feet ;  occurred  very  near  the  active  volcanic  crater." 

FhycidsB. 
23.  Ephestia  humeralisy  sp.  n.  (No.  111). 

Allied  to  E.  elutella ;  general  coloration  similar,  but  the 
pattern  quite  different :  primaries  above  shining  silvery  grey, 
with  the  basal  half  of  tne  costal  border  snow-white ;  fringe 
white :  Secondaries  greyish  white^  shining ;  veins  and  mar* 
ginal  lines  grey ;  fringe  snow-white,  traveraed  near  the  base 
by  a  slender  grey  line :  body  above  silvery  grey.  Primaries 
below  grey,  shining;  secondaries  and  body  below  silvery 
white.    Expanse  of  wings  8  J  lines. 

One  specimen.  "  Mountainous  places  on  Oahu  and  Hawaii. 
I  have  taken  only  two  specimens.  — T.  B. 
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24.  Epheatia  cdboaparsay  sp.  n.  (No.  80). 

Allied  to  E.  aemirufa.  Yery  similar  in  general  pattern :  prima- 
ries above  shining  leaden  grey,  irrorated  with  white ;  an  ob- 
lique white  stripe  at  basal  third,  immediately  followed  by  a 
broad  externally  angulated  leaden-grey  band :  a  faint  indi- 
cation of  a  reniform  spot,  owing  to  the  less  densely  congregated 
white  scales  at  the  end  of  the  cell ;  a  regular  white  stripe  with 
leaden-grey  internal  border  parallel  to  and  near  the  outer 
margin:  secondaries  shining  brownish  white  (like  slightly 
tarnished  silver),  with  snow-white  fringe  traversed  near  the 
base  by  a  slender  grey  line  :  thorax  grey ;  abdomen  silvery 
whitish.  Primaries  below  shining  greyish  brown;  secondaries 
as  above,  excepting  that  they  are  whiter :  body  below  silvery 
white.     Expanse  of  wings  8^  to  9^  lines. 

Two  specimens.     "  Various  localities  on  Hawaii." 

f  To  be  continued.] 


XXXIII. — Description  of  Parantirrhoea  Marshalli,  the  Type 
of  a  new  Genus  and  Species  of  Bhopalocerous  Ly^idoptera 
j^om  South  India.  By  J.  Wood-Mason,  Deputy  Super- 
intendent, Indian  Museum,  Calcutta. 

Family  Kymphalida. 

Subfamily  Satteinjs. 

Parantirrh(E4*,  gen.  nov. 

(J .  Anterior  wings  trian^ar ;  anterior  margin  moderately 
and  regularly  arched;  apical  angle  acute;  outer  margin 
almost  straight,  being  only  just  perceptibly  convex ;  inner  angle 
rounded ;  inner  mar^n  sinuous,  being  lobed  at  the  base  much 
as  in  the  males  of  Clerome  and  JEmonay  genera  of  MorphinsB ; 
subcostal  vein  4-bTanched,  the  first  branch  riven  off  before 
and  the  second  beyond  the  end  of  the  discoidal  cell,  the  first, 
second,  and  third  coalescing  successively  and  respectively 
with  the  costal  vein,  the  first  and  the  second  and  all  three  in 
turn  becoming  free  and  running  off  at  a  tangent,  like  the 
costal  vein,  to  the  anterior  margin,  the  fourth  being  perfectly 
free  from  its  ori^n  and  running  to  the  apical  angle ;  posterior 
discocellular  veinlet  long,  very  slightly  concave  outwards, 
almost  straight,  intermediate  one  not.  quite  half  the  length  of 

*  From  irapa,  by  the  ^de  of,  and  ArUvrhcsa,  generic  name. 
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the  posterior,  anterior  one  rudimentary;  snbmedian  vein 
sinuous,  short,  terminating  in  the  wing-membrane  near  the 
inner  marein  at  about  the  level  of  the  junction  of  the  basal 
and  second  fourth  of  the  len^h  of  that  margin,  being,  in  fact, 
hardly  more  developed  than  is  the  internal  vein  of  the  Papilio- 
ninae  as  compared  with  that  of  many  Heterocerous  Lepido- 
ptera ;  the  first  median  veinlet  directed  straight  outwards  and 
backwards,  out  of  its  normal  course,  to  the  inner  angle,  and 
supplying  the  place  of  the  rudimentary  submedian.  On  turn- 
ing to  the  underside  it  is  seen  that  a  narrow  rounded  lobe  of 
the  functional  sutural  area,  about  six  times  as  long  as  it  is  broad, 
is  folded  back  upon  the  under  surface,  to  which  it  is  firmly 
adherent :  this  lobe  occupies  the  middle  two  fourths  of  the 
length  of  the  inner  marrin,  and  is  thicklv  clothed  on  its 
surface  and  fringed  at  its  free  edge  with  firmly  attached,  long, 
and  somewhat  raised  modified  scales,  rendered  conspicuous  by 
their  rich  dark  brown  colour  and  satiny  lustre ;  the  outline  of 
this  tumed-up  lobe  is  marked  out  on  the  upperside  by  a  cur- 
vilinear ^oove. 

Posterior  wings  tailed,  subquadrate,  with  four  distinct 
margins,  viz.  a  strongly  and  irregularly-arched  anterior 
margin,  nearly  straight  external  and  posterior  margins,  and  an 
inner  or  abdominal  margin,  marked  out  by  the  obtuse-angled 
apex,  the  tail^  and  the  well-rounded  anal  angle ;  with  a  black 
oval  sexual  mark,  divided  by  the  submedian  vein,  near  the 
anal  angle ;  costal  vein  short  and  straight,  terminating  before, 
and  the  first  branch  of  the  subcostal,  which  originates  dose 


A.  Right  ant^oi;,  wing,  firom  the  underside,  nat.  size,  to  show  the  whole 
Tenation  and  the  inflected  lobe  of  the  inn^  margin.  B.  Anterior  portion 
of  the  same,  much  enlarged,  to  show  th'e  relations  of  the  veins  to  one 
another :  a,  costal  vein ;  1,  2,  S,  4,  terminations  of  the  four  branches  of 
the  subcostal  vein.  C.  Bight  posterior  wing,  from  the  underside^  nat. 
size. 

to  the  base  of  its  vein,  ending  beyond  the  middle  of  the  length 
of  the  anterior  margin,  the  second  branch  being  given  off 
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before  the  middle  of  the  discoidal  cell  and  extending  into  the 
apical  angle  j  "discoidaF'  vein  in  the  same  straight  or  slightly 
curved  line  with  the  subcostal ;  discocellular  vemlet  sinuous ; 
the  third  median  veinlet  produced  to  a  conspicuous  tail. 

Antennae  fine  and  distinctly  clubbed. 

Female  unknown. 

No  Asiatic  genus  of  Satyrinae  presents  us  with  any  approach 
to  the  remarkable  arrangement  of  the  two  hinderroost  veins  of 
the  anterior  wings  descnbed  above ;  but  in  the  South-Ameri- 
can genus  Antirrkaea  we  meet  with  identically  the  same 
arrangement,  the  first  median  veinlet  in  the  males  of  -4.  archcea 
and  its  congeners  running  back  to  the  inner  angle,  and  the 
Bubmedian  vein  ending  a  considerable  distance  short  of  that 
angle,  though  not  nearly  so  far  short  of  it  as  in  the  Indian 
form,  for  which  I  propose  the  above  name,  in  allusion  to  these 
remarkable  points  of  resemblance,  reserving  all  further  com- 
parisons and  comment  until  I  shall  be  in  possession  of 
specimens  of  the  South-American  forms. 

The  species  of  the  genus  Elymnias  alone  exhibit  the  same 
disposition  of  the  three  anterior  veins  of  the  posterior  wings. 

ParantirrhcBa  Marshalliy  n.  sp. 

(J,  Wings  above  dark  fuscous,  sufiused  with  rich  deep 
violet. 

Anterior  wines  with  an  outwardly  and  forwardly  arched 
subcrescentic  pale  violet  or  mauve  band,  commencing  beyond 
the  middle  of  the  wings  at  the  costal  vein,  terminating  at  the 
inner  angle,  and  crossed  obliquely  by  a  series  of  three  small 
white  spots  disposed  in  a  straight  line  parallel  to  the  outer 
mar^n,  and  placed  upon  folds  of  as  many  consecutive  cells, 
the  last  being  between  the  two  anterior  median  veinlets. 

Posterior  wings  relatively  longer-tailed  than  in  Melanitia 
ismene  (Cramer),  with  the  membranous  parts  of  the  divergent 
tails  almost  wholly  formed  by  the  prodiiced  wing-membrane 
of  the  interspace  between  the  second  and  third  median  vein- 
lets,  a  very  narrow  anterior  membranous  edging  only  being 
contributed  by  the  interspace  next  in  front,  and  with  rather 
more  than  the  basal  two  tnirds  of  their  length  in  front  of  the 
discoidal  and  subcostal  veins  ochreous. 

Wings  below  ochreous,  obscurely  striated  with  a  deeper 
shade  of  the  same  colour,  and  marked  with  a  submarginal 
series  of  inconspicuous  brown  specks,  the  probable  rudiments 
of  ocelli. 

Length  of  anterior  wing  1*16  inch,  whence  expanses 
2*4  inches. 

The  female  will  in  all  probability  prove  to  differ  from  the 
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male  not  only  in  the  absence  of  the  sexual  spot  on  the  poste- 
rior wings,  but  also  in  having  the  inner  margin  of  the  anterior 
wings  straight  and  neither  lobed  at  the  base  nor  turned  up  in 
the  middle,  and  the  first  median  veinlet  and  the  submeaian 
vein  of  the  same  wings  normally  arranged  and  developed  and 
directed  respectively  to  the  outer  margin  and  to  the  inner 
angle,  after  the  manner  usual  amongst  butterflies. 

Hob.  Trevandrum,  Travancore,  South  India.  Described 
from  four  specimens  of  the  male— one  (the  type)  recently  pur- 
chased by  the  Indian  Museum,  and  three  the  property  of 
Capt.  G.  F.  L.  Marshall,  K.E.,  to  whom  I  am  indeoted  not 
only  for  the  opportunity  of  describing  this  interesting  insect, 
but  also  for  permission  to  dissect  one  of  the  specimens  in  his 
collection. 


PROCEEDINGS  OF  LEARNED  SOCIETIES. 
GEOLOGICAL  SOCIETY. 
January  19,  1881.— Robert  Etheridge,  Esq.,  F.R.8., 
President,  in  the  Chair. 
The  following  communications  were  read : — 

1.  "  Further  Notes  on  the  Family  Diastoporidae,  Busk."  By  G.  R. 
Tine,  Esq.  Communicated  by  Prof.  P.  Martin  Duncan,  M.B.  Lond., 
F.R.S.,  F.G.S. 

In  continuing  his  review  of  the  family  of  the  Diastoporidae,  the 
author  stated  that  upon  the  question  pf  the  classification  of  the 
Polyzoa  he  is  inclined  to  accept  the  views  recently  published  by  the 
Rev.  T.  Hincks,  in  preference  to  the  earlier  ones  enunciated  by 
Prof.  Busk.  He  now  described  the  forms  found  in  the  lias 
and  Oolite,  including  Diastopora  stromatoporideSj  Vine  (=/uimca, 
Quenst.),  D.  ventricosa,  Vine,  D.  oolitica^  Vine,  D,  cricopora,  Vine. 

The  author  then  preceded  to  argue  against  the  inclusion  of  the 
foUaceous  forms  in  the  genus  Diastopora^  and  concluded  by  giving 
a  definition  of  the  genus  as  now  limited  by  himself. 

2.  "  Further  Notes  on  the  Carboniferous  FenesteUidaB.**  By  G. 
W.  Shmbsole,  Esq.,  F.G.S. 

The  author  pointed  out  the  discrepancies  in  the  descriptions 
given  by  Lonsdale,  Phillips,  M*Coy,  and  King  of  the  genus  Fenes- 
tdla  as  represented  in  the  Silurian,  Devonian,  Carboniferous,  and 
Permian  formations  respectively.  He  then  proposed  a  new  defini- 
tion of  his  own,  and  described  the  following  species — F.  pJebeia^ 
M®Coy,  F.  memlyranacea,  PhiL,  F,  nodtdosa^  Phil.,  F, polyporata^  Phil., 
F,  crassa^  M°Coy,  F.  haUcin&nsis,  sp.  nov. ;  and  in  conclusion  he 
pointed  out  that  the  few  species  to  which  he  has  reduced  the  Car- 
boniferous Fenestellce  find  their  representatives  in  the  North-Ameri- 
can continent,  only  one  really  new  form,  F,  Norwoodiana^  having 
been  described  there. 
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February  2,  1881.— Robert  Etheridge,  Esq.,  F.ll.S., 
President,  in  the  Chair. 

The  following  communications  were  read : — 

1.  "On  the  Coralliferous  Series  of  Sind,  and  its  Connexion  with 
the  last  Upheaval  of  the  Himalayas.''  By  Prof.  P.  Martin  Duncan, 
M.B.Lond.,F.R.S.,F.G.S. 

This  commxmication  is  the  result  of  the  author's  study  and  de- 
scription of  the  fossil  corals  of  Sind,  undertaken  at  the  request  of 
the  Geological  Survey  of  India.  The  history  of  the  researches  in 
the  geology  of  the  Tertiary  deposits  of  Western  Sind  was  noticed  in 
relation  to  a  statement  made  some  years  since  by  the  author  and 
Mr.  H.  M.  Jenkins,  F.G.S.,  that  there  was  more  than  one  Tertiary 
series  there,  in  opposition  to  both  D'Archiao  and  Haime. 

After  a  brief  description  of  the  geology  of  the  Khirthar  and 
Laki  ranges  of  hills,  which  were  called  Hala  Mountains  by  the 
French  geologists,  the  succession  of  the  stratigraphical  series  demon- 
strated by  the  Survey  under  Blanford  and  Fedden  was  given,  and  the 
author  proceeded  to  discuss  the  peculiarities  of  the  six  coral  faunas 
of  the  area,  and  to  argue  upon  the  conditions  which  prevailed  during 
their  existence.    A  transitional  fauna,  neither  Cretaceous  nor  Eocene, 
underlies  a  trap ;  to  the  trap  succeeds  a  great  development  of  Num- 
mulitic  beds,  the  Banikot  series,  containing  corals,  some  of  which 
are  gigantic  representatives  of  European  Nummulitic  forms.   A  third 
fauna,  the  Khirthar,  succeeds,  and  a  fourth,  Khirthar-Nari,  which 
was  a  reef-building  one ;  and  a  fifth,  the  Nari,  is  included  in  the 
Oligoceue  age.    An  important  Miocene  coralliferous  series  (the  Gaj) 
is  on  the  top  of  all.     These  faunas  above  the  trap  are  Nummulitic, 
Oligocene,  and  Miocene  in  age ;  and  in  the  first  two,  European  forms 
which  are  confined  to  definite  horizons  are  scattered  indefinitely  in 
a  vertical  range  of  many  thousands  of  feet.     The  corals  grew  in 
shallow  seas ;  but  most  of  them  were  not  massive  limestone-builders, 
but  there  were  occasional  fringing  reefs,  or  rather  banks  of  com- 
pound forms,  which  assisted  in  the  development  of  limestones.  Many 
genera  of  corals  which  elsewhere  are  niajssive,  are  pedunculate  in 
Sind;  and  the  number  of  species  of  the  family  FungidsB  is  consider- 
able.    There  are  also  alliances  with  the  Eocene  coral  fauna  of  the 
West  Indies. 

The  depth  of  the  coralliferous  series  and  the  intercalated  unfossi- 
liferous  sandstones  &c.  is,  according  to  the  Survey,  14,000  feet, 
without  counting  an  estimated  6000  feet  of  unfossiliferous  strata  in 
one  particular  group.  The  subsidence  has  therefore  been  vast,  but 
not  always  continuous. 

After  noticing  the  numbers  of  genera  and  species  in  this  grand 
series  of  coral  faunas  and  the  remarkable  distinctness  of  each,  the 
author  proceeded  to  discuss  the  second  part  of  his  subject.  When 
President  of  the  Society,  he  had  stated,  in  his  Anniversary  Address 
for  1878,  that  he  was  not  convinced  of  the  truth  of  the  theory  of 
the  Geological  Survey  of  India  regarding  the  Pliocene  age  of  the  last 
Himalayan  upheaval.     The  considerations  arising  from  the  position 
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of  a  vast  thickness  of  sedimentary  deposits  overlying  the  Gaj  or 
marine  Miocene,  and  containing  Amphicyon^  Mastodon^  DinotJurium, 
and  many  Artiodactyles  of  the  supposed  pig-like  ruminant  group, 
lead  to  the  belief  that  the  author  was  not  justified  in  opposing  the 
theory  enunciated  by  Lyddeker  and  the  Directors  of  the  Survey. 
The  position  of  these  Manchhar  strata  on  the  flanks  of  the  mountain- 
system  of  Bind  was  compared  with  that  of  the  sub-Himalayan 
deposits.  The  faunas  were  compared,  and  the  Sewalik  deposits,  the 
equivalents  of  the  Upper  Manchhar  series  of  Sind,  were  pronounced  to 
be  of  Pliocene  age.  They  were  formed  before  and  during  the  great 
upheaval  of  the  Himalayas,  and  in  some  places  are  covered  with 
glacial  deposits. 

A  comparison  was  instituted  between  these  ossiferous  strata  and 
the  beds  of  Eppelsheim  and  Pikermi ;  and  the  author  discussed  the 
question  relating  to  the  age  of  terrestrial  accumulations  overlying 
marine  deposits. 

2,  "On  two  new  Crinoids  from  the  Upper  Chalk  of  Southern 
Sweden."  By  P.  H.  Carpenter,  Esq.,  M.A.  Communicated  by 
Prof.  P.  Martin  Duncan,  M.B.  Lend.,  F.R.S.,  F.G.S. 

Stem-joints  of  a  Crinoid  resembling  those  oi  BoxirgucticrinuB  have 
long  been  known  in  the  Planerkalk  of  Streben  (Elbe)  ;  but  on  the 
discovery  of  the  calyx  it  was  found  to  differ  considerably  from  that 
genus.  It  was  then  referred  to  the  genus  Antedon  by  Prof.  Geinitz. 
Stems  also  resembling  Bourgueticrinus  have  been  found  in  the  Upper 
Chalk  of  Kopinge  (S.  Sweden) ;  and  a  calyx  resembling  that  de- 
scribed by  Prof.  Geinitz  has  also  been  found.  Prof.  Lundgren 
kindly  intrusted  this  to  the  author  for  description. 

For  these  two  fossils  he  considers  not  only  a  new  genus  but  also 
a  new  family  required.  He  proposes  for  the  former  the  name 
MesocrinuSy  as  the  characters  of  its  calyx  ally  it  to  the  Penta- 
cnnidse.  The  author  describes  the  characteristics  of  the  genus 
Mesocrinusy  and  of  the  species  M,  suedica  (the  Swedish  species), 
and  its  differences  firom  M,  Fischeri  (from  Streben),  and  discusses 
the  relationships  of  the  genus,  which  combines  the  characters  of  a 
Pentacrinus-calyx  with  a  BourgueHcrinus-Btem, 

A  new  species  of  Comatula  (Antedon  impressa)  from  the  Igna- 
herga  Limestone  of  Scania  was  also  described,  and  its  systematic 
position  discussed. 

DUBLIN  MICROSCOPICAL  CLUB. 

January  15,  1880. 

Nostoc  paradoxum,  Welw. — ^Prof.  E.  Perceval  Wright,  in  exhibit- 
ing a  minute  portion  of  Nostoc  paradoxum,  Welw.,  said  that  he  had 
been  able,  through  the  kindness  of  Mr.  Camithers,  to  forward  morsels 
of  four  so-called  Nostocs  from  Dr.  Welwitsch's  collection  to  Dr.  Bor- 
net,  who  was  engaged  in  working  out  the  species  of  this  group,  and 
that  he  had  found  that  No.  19,  from  **  Mossamedes,  at  an  elevation 
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of  1000  feet "  (1859),  was  Olceotrichia  natans,  Thuret.  No.  20, «  H. 
paradoxum^^  might  perhaps  be  a  distinct  thing ;  but  the  specimen 
found  *'  ad  muscos  dense  csespitosos,  juxta  rivulos  pr.  Fedra  Souague 
in  ipso  Praesidio,  1857,"  was  both  sterile  and  young ;  and  if  Dr. 
Bornet  had  found  such  in  France  he  would  not  have  hesitated  to 
refer  it  to  Nostoc  ellipsosporum.  No.  21,  "  hab.  ad  rupes  vulcani 
prope  Cabondo,  tempore  pluvio,  Feb.  1857,"  was  no  doubt  Nostoc 
commune ;  and  to  this  species  might  also  be  referred  No.  22,  found 
"  ad  rupes." 

CystoUihs  in  Leaves  of  Gymnostachum  and  Fittonia. — Mr.  Green- 
wood Pirn  showed  sections  of  the  leaves  of  Oymnostachum  and  Fit- 
tonia, in  which  were  remarkable  cystoliths,  hitherto  unrecorded 
from  these  genera,  although  met  with  in  other  allied  AcanthacesB. 
These  bodies  were  rounded  oblong  in  shape,  slightly  tubercular,  and 
apparently  destitute  of  any  suspensor  (as  in  Ficus  dastica),  and  of 
cellulose  basis,  as  dilute  nitric  acid  dissolved  them  almost  entirely, 
leaving  a  scarcely  perceptible  residuum.  They  were  much  larger 
than  the  cells  of  the  parenchyma  of  the  leaf,  in  which  they  occupy 
intercellular  spaces.  There  appeared  but  little,  if  any,  specific  dis- 
tinction between  the  leaves  of  Oymnostachum  Verschaffeltii  and  Fit- 
tonia argyroneura,  the  two  species  exhibited.  Subsequent  exami- 
nation of  some  half  dozen  of  the  forms  of  Acanthacese  showed  very 
similar  bodies  in  all  but  one  genus,  Aphelandra.  The  other  genera 
in  which  Mr.  Pim  observed  these  were  Justicia,  Thyrsacanthus,  and 
Adhatoda,  those  of  the  last  named  being  longer  and  more  clavate 
than  in  the  other  forms. 

Dr.  Zimmermann^s  Preparations  of  Fungi, — Dr.  M'Nab  showed 
some  examples  of  Dr.  Zimmermann's  preparations  of  minute  fungi, 
remarkable  for  the  skill  arrived  at  and  success  attained  in  preserv- 
ing these, delicate  objects. 

Cosmarium  isthmochondrum,  Nordst.,  new  to  Ireland, — Mr.  Archer 
showed  Cosmarium  isthmochondrum,  Nordst.,  from  Connemara,  new 
to  Ireland.  This  was,  in  unison  with  Nordstedt's  experience  in 
Sweden,  found  in  company  with  another  rare  species,  Cosmarium 
quinarium,  Lundell ;  and,  if  carelessly  viewed,  the  two  species  might 
be  confounded,  as  Nordstedt  remarks.  But  they  are  very  distinct 
things  ;  indeed,  once  their  differences  are  grasped,  they  could  readily 
be  distinguished,  even  under  the  lowest  power.  The  conspicuous 
and  rather  large  and  prominent  papilla  immediately  over  the  isthmus 
on  each  front  surface  of  each  semicell  is  a  marked  feature  of  the  form 
in  question  {Cosmarium  isthmockondrum),  and  one  very  readily  seen. 
There  could  be  no  doubt  that  both  the  forms  entirely  agree  with 
those  of  Sweden.  They  are  both  very  rare  in  Ireland.  As  yet  C, 
quinarium  has  not  turned  up  in  the  east ;  it  extremely  sparingly 
presents  itself  in  Westmeath  ;  but  now  and  again  in  spots  a  somewhat 
copious  gathering  may  be  made  in  Connemara ;  it  is  more  rare  in 
the  south-west. 
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February  19, 1880. 

A  VerfciciUium  on  Polypoma  versicolor. — Mr.  Pirn  showed  a 
species  of  VerttnUium  which  grew  in  great  quantities  on  decaying 
Polyporus  versicolor  on  stamps  in  a  cold  fernery  at  Monkstown.  As 
he  conld  not  satisfactorily  determine  the  species,  he  sent  specimens 
to  the  Eev.  J.  E.  Vize,  who  said  he  believed  it  to  be  Polyactis  vera, 
Mr.  Pirn,  however,  thought  it  rather  a  true  Verticillium,  most 
probably  V.  epimyces,  B.  Br. 

Structure  of  Siphm  of  Mya  arenaria. — Prof.  H.  W.  Mackintosh 
exhibited  two  sections  of  the  siphon  of  the  common  Lamellibranch 
Mya  arenaria,  one  being  median,  the  other  distal.  Both  showed  a 
large  amount  of  muscular  tissue,  the  circular  fibres  being  few  in  the 
median,  but  well  marked  in  the  distal  part.  The  septum  between 
the  two  tubes  was  composed  of  a  band  of  connective  tissue,  which 
at  each  end  radiated  out  and  formed  a  network,  enclosing  in  its 
meshes  the  bundles  of  muscle.  At  each  extremity  of  the  septum 
were  placed  a  large  blood-vessel  with  a  nerve  on  each  side.  The 
external  surface  was  composed  of  a  layer  of  epithelium  containing 
large  masses  of  black  pigment-cells  corresponding  to  the  periostra- 
cum ;  outside  this  was  a  layer  of  gelatinous  substance  presenting  a 
stratified  appearance,  most  probably  consisting  of  mucus.  The  distal 
section  showed  that  the  siphonal  tentacles  began  as  processes  of  the 
walls  of  the  tubes,  which  became  longer  as  the  orifice  was  ap- 
proached. Their  first  beginnings  could  be  detected  some  distance 
down  in  the  tube.  Both  Rutherford's  carmine  and  Ranvier's  picro- 
carmine  had  been  used ;  but  the  former  gave  the  better  results. 

Sections  of  Calculi. — Mr.  B.  WiUs  Richardson  exhibited  two 
sections  of  calculi:  one  was  an  excellent  specimen  of  oxalate- 
of-lime  calculus,  and  probably  had  its  source  in  the  kidney ;  the 
other  was  one  of  several  passed  at  intervals,  and  evidently  came 
from  the  prostate,  the  symptoms  pointing  to  that  origin.  The  sec- 
tions were  made  by  Mr.  Baker  of  London.  The  longest  diameter 
of  the  oxalate-of-lime  calculus  was  \  inch,  and  of  the  phosphate- of- 
lime  -j^  inch. 

Staurastrum  hrasiliense^  Lundell,  new  to  Ireland, — ^Mr.  Archer 
presented  examples  from  Connemara  (two  only,  all  he  had 
seen)  of  that  noble  form,  Staurastrum  brasiliense,  Lundell,  non 
Nordstedt,  Lundell,  in  the  text,  gives  expression  to  the  supposi- 
tion that  this  fine  species,  as  r^ards  the  arrangement  of  the  endo- 
chrome,  presented  a  state  intermediate  between  the  central  and 
parietal  mode,  or  rather,  as  it  were,  uniting  those  two  types.  Mr. 
Archer  had  satisfied  himself,  on  getting  a  good  end  view  of  a  quite 
fresh  example,  that  such  is  not  the  case,  as  the  endochrome  radiates 
in  double  ^tes  from  the  centre  towards  the  angles — in  a  word, 
agreeing  with  the  type  presented  by  the  majority  of  Stawrastra,  and 
not  at  all  with  the  parietal  arrangement,  such  as  occurs  in  S.  tump- 
dum  &o.    Mr.  Archer  could  hardly  acquiesce  in  the  opinion  that 
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Nordstedt's  Brazilian  species  could  be  truly  the  same  as  the  Swedish 
and  Irish  one,  which  were  precisely  identical;  the  former  is  smaller, 
and  cannot  be  at  all  so  noble  an  object.  At  first  glance  so  fine  a  thing 
is  most  striking ;  and  when  first  noticed,  Mr.  Archer,  attracted  by  the 
three  conspicuous  spines  at  the  angle,  was  momentarily  under  the 
impression  that  he  had  encountered  S.  Royanum  in  Ireland,  itself  a 
large  and  fine  species,  but  still  a  good  deal  smaller  than  S,  brasiliense ; 
but  a  second  glance  showed  the  mistake,  and  8.  Rmfanum  still  re- 
mains undetected  out  of  Glencoe,  in  Scotland ;  nor  did  a  search  there 
on  the  occasion  of  a  visit  in  the  autumn  of  1880  redisclose  it. 

April  16,  1880. 
Pandorea  Traversii,  J.  Ag. — Prof.  E.  Perceval  Wright  showed  a 
preparation  of  Pandorea  Traversii,  J.  Ag.  species,  for  which  he 
was  indebted  for  specimens  to  Prof.  J.  G.  J^ardh.  It  seems  to 
show  some  interesting  points  of  resemblance  between  the  structures 
long  since  described  to  the  Club  in  the  young  growing  fronds  of 
Griffithgia  setacea  by  Dr.  Wright. 

The  *'  puncta  '*  distributed  over  the  smooth  celh^dlls  of  Besmidieas 
are  really  pits  or  depressions,  not  thickenings  or  points  different  in 
tint  from  the  rest  of  the  membrane,  —Mr.  Archer  brought  under 
notice  some  empty  cell-walls  of  Cosmarium  pyramidatum  and  some 
other  DesmidieaB,  in  order  to  draw  attention  to  the  "  puncta  "  or 
dots  covering  the  superficies,  with  a  view  to  show  that  these  puncta 
are  really  depressions  or  pits,  not  either  mere  darker,  or  brighter,  or 
thicker  points  of  the  wall  or  membrane.  Whether  these  depressions 
might  not  sometimes  represent  tubules  passing  right  through,  he 
would  leave  in  abeyance.  That  they  really  indicate  hollows  or  pits 
is,  in  minute  forms  very  "  finely  punctate,"  somewhat  difficult  of 
verification  ;  but  on  looking  over  a  series  of  the  "  smooth  "  forms, 
as  the  pimcta  become  more  and  more  "  coarse  "  the  fact  seems  very 
readily  made  out,  until  in  such  large  forms  as  the  lai^r  Euastra 
they  appear,  especially  on  the  inflated  prominences,  decided  minute 
cup-like  hollows.  It  may  be,  indeed,  that  these  pits  may  present 
the  appearance  of  having  become  fiUed  with  some  more  solid  sub- 
stance, like  a  kind  of  excretion  through  such  openings,  giving  some 
forms  a  pseudogranulate  aspect.  May  it  be  possible  that  the  radi- 
ating lines  noticeable  in  the  enveloping  mucous  investment  of  many 
of  such  forms  stand  in  direct  connexion  with  these  ''  puncta^  ?  and 
may  such  lines  represent  tubules  carried  on  through  such  mucous 
coat  ?  Forth  from  these  radiating  lines  or  striae  in  the  mucus,  which 
naturally  stand  vertically  to  the  superficies  of  the  cell-membrane,  it 
is  that  "  ^ac^mwm-like  "  (to  be  no  more  precise)  bodies  may  some- 
times (though  the  occasions  are  rare)  be  seen  to  issue,  and  all  the 
more  readily  on  application  of  some  pressure  on  the  covering-glass, 
and  then  slowly  totter  off — a  fact  that  probably  has  not  been  gene- 
rally noticed.  The  nature  of  the  puncta  and  markings  in  general 
on  the  Diatoms  has  often  been  the  subject  of  dispute ;  but  no  one 
seems  to  have  paid  much  attention  to  t^st  what  the  nature  of  the 
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puncta  in  the  Desmids  is,  which  was  Mr.  Archer's  apology  for  bring- 
ing forward  the  subject  on  the  present  occasion. 

Advantages  of  DoMe  Staining  with  Logwood  and  Eosin. — Dr.  R. 
J.  Harvey  showed  an  ordinary  typical  specimen  of  epithelium  as 
illustrative  of  the  advantage  to  be  derived  in  some  cases  by  double 
staining  with  logwood  and  eosin.  The  staining  by  the  logwood 
was  confined  for  the  most  part  to  the  connective-tissue  elements, 
which  were  of  a  rich  blue-purple,  whilst  the  epithelium  was  stained 
a  most  brilliant  rose-red  by  the  eosin.  The  epitheliomatous  nests 
made  thus  a  most  striking  contrast  with  the  surrounding  sarcoma- 
tous structure. 

May  20,  1880. 
Trachelomonas  bulla^  T,  volvodna^  and  a  new  very  hi^id  form. 
— Mr.  Archer  showed  living  examples  of -a  few  Elagellata  be- 
longing to  Traclielomonas — T,  bulla,  T.  volvocina,  as  well  as  a 
very  hispid  and  ornate  form,  probably  a  new  species.  This  was  a 
large  form,  the  spines  fore  and  aft  long  and  numerous  ;  neck  rather 
long,  and  margined  by  a  few  rather  long  spines ;  the  body  egg- 
shaped,  and  bordered  by  a  number  of  shorter  spines ;  internal 
colour  vivid  g^een ;  eye-speck  brilliant ;  motion  fidgety,  but  active. 
This  is  probably  the  prettiest  and  most  ornate  of  5ie  pretty  forms 
appertaining  here,  and  might  stand  as  Trachelomonas  acanthophora^ 
n.  sp. 

Eamularia  cryptostegice,  n.  sp.,  Pim. — Mr.  Greenwood  Pirn 
showed  Bamularia  cryptostegice,  Pim.  This  form,  according  to 
Dr.  Cooke,  who  examined  the  specimen,  is  a  new  species,  and  is 
described  under  the  above  name  in  the  current  number  of  *  Gre- 
villea.'  The  threads  are  more  developed  than  in  the  other  species 
of  the  genus ;  spores  large,  oblong,  and  very  numerous,  with  one  to 
three  very  delicate  septa.  The  plant  grew  on  seeds  of  a  Cryptostegia^ 
sown  in  a  small  pot  in  Mr.  Pirn's  stove  at  Monkstown.  Mr.  Pim 
also  drew  attention  to  the  fact  that  he  had  been  able,  by  the  use  of 
alcohol  and  glycerine  jelly,  to  mount  Moulds  more  satisfactorily  than 
by  using  other  methods  previously  tried.  Doubtless  it  was  in  this 
way  that  the  exquisite  preparations  by  Dr.  Zimmermann,  shown  by 
Dr.  M*Nab  at  a  previous  meeting  of  the  Club,  were  mounted. 

Structure  of  Arms  of  Eossia  macrosoma. — Prof.  H.  W.  Mackin- 
tosh exhibited  a  transverse  section  of  one  of  the  arms  of  the  Cepha- 
lopod  Eossia  macrosoma,  which  showed  a  large  central  nerve 
occupying  the  axis  of  what  appeared  like  a  canal,  the  rest  of  the 
cavity  of  which  was  filled  with  a  crystalline  substance,  probably 
sodium  chloride ;  outside  this  was  a  well-marked  layer  of  connective 
tissue,  sending  out  bands  between  the  bundles  of  longitudinal 
muscles  which  formed  the  bulk  of  the  intermediate  part  of  the  arm. 
These  bands  again  united  to  form  a  second  sheath,  external  to  which 
was  another  stratum  of  muscle,  both  longitudinal  and  circular,  with 
nerve-branches  through  it.  This  stratum  graduated  insensibly  into 
the  many-layered    integument.     There   were    bands    of    circular 
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muscle  in  the  inner  sheath  of  connective  tissue ;  hut  no  vessels  could 
he  ohserved. 

Problematical  Vegetable  Orowths, — Dr.  E.  Perceval  Wright  exhi- 
hited  two  forms  of  vegetahle  growth  which  had  made  their  appear- 
ance in  hottles  of  salt  water  in  which  Bryopsia  plumosa  had  been 
kept  growing  over  the  winter.  One  of  them  was  evidently  a  fungal 
form,  giving  rise  to  immense  masses  of  hyphae,  with  at  intervals 
large  groups  of  conidia ;  this  form  chiefly  grew  under  the  water. 
The  other,  apparently  a  chlorophyllaceous  form,  was  to  be  met  with 
just  on  the  margins  of  the  water,  and  growing  up  towards  the  cork, 
in  air.  It  was  marvellously  polymorphic  in  the  outline  of  its  cells, 
which,  at  one  time  connected  to  form  irregular  filaments,  at  another 
separate,  differed  so  much  in  shape  from  one  another  as  to  make 
it  a  matter  of  difficulty  to  find  half  a  dozen  alike.  There  did  not 
seem  to  be  any  organic  connexion  between  the  two.  Small  morsels 
of  the  hyphae,  when  placed  on  a  morsel  of  orange,  fructified,  and  were 
apparently  to  be  referred  to  Mucor  mucedo ;  but  the  specimen  got 
spoilt  before  this  point  could  be  authoritatively  decided.  The  green 
algBB  continued  to  grow,  forming  little  flufiy  tufts. 

Zygospores  of  Xanthidium  Robinsonianum,  Archer^  exhibited  for 
the  second  season. — Mr.  Crowe  presented  zygospores  of  Xanthidium 
Eobinsonianum,  Archer,  quite  bearing  out,  when  fully  developed, 
their  characters  of  last  year.  These  examples  were  taken  at  the 
same  locality  in  co.  Kildare. 

Staining  of  Spinal  Cord  of  Bulloch, — Mr.  B.  Wills  Richard- 
son exhibited  a  cross  section  from  the  lumbar  portion  of  the 
spinal  oord  of  a  bullock,  stained  in  three  colours,  viz.  carmine, 
picric  yellow,  and  lilac.  By  daylight  the  three  tints  were  very 
distinct ;  but  by  ordinary  paraffin  lamplight  the  picric  yellow  and 
the  lilac  could  scarcely  be  seen.  However,  by  placing  a  piece  of 
blue  glass  beneath  the  slide,  the  picric  yellow  could  then  be  distin- 
guished.    The  section  was  mounted  in  Klein's  damar  solution. 

Aniline  Blue  and  Logwood  Staining. — Dr.  Harvey  showed  two 
specimens  illustrative  of  a  new  method  of  staining  with  aniline  blue- 
black  and  logwood.  The  blue-black  is  dissolved  in  j-per-cent.  solu- 
tion of  alum,  and  mixed  with  the  ordinary  aqueous  solution  of  log- 
wood chips  in  about  the  proportion  of  three  to  one.  The  first  prepa- 
ration was  a  specimen  of  the  interauricular  system  from  the  heart 
of  a  frog,  showing  the  pneumogastric  nerves  and  intrinsic  ganglia  in 
situ.  It  was  mounted  in  glycerine.  The  second  was  a  transverse 
section  of  the  lumbar  portion  of  the  spinal  cord  of  a  child.  It  was 
mounted  in  damar.  Dr.  Harvey  stated  that  he  had  got  much  better 
results  by  the  use  of  this  metiiod  than  by  the  use  of  either  dye 
separately. 

Cosmarium  WiitroekU,  Lundell,  new  to  Ireland  (probably  new 
to  Britain). — Mr.  Archer  exhibited,  for  the  first  time  noticed  in 
Ireland,  he  believed  in  Britain,  Cosmarium  WittrocJcii^  Lundell, 
a  minute  but  pretty  little  species  that  might  easily  enough  be  over- 
looked. 
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A  History  of  the  Birds  of  Ceylon, 
By  Captain  W.  Vincent  Legoe,  R.A.     London,  1880.    4to. 

This  work,  of  which  the  first  part  was  issued  in  November  1878,  has 
been  completed  by  the  publication  of  part  3,  in  September  1880.  It 
coDsists  of  nearly  1300  closely  printed  pages  in  4to,  and  is  illus- 
trated by  34  coloured  plates,  a  map,  and  several  woodcuts.  All  the 
leisure  time  which  the  author  could  spare  from  his  military  duties 
during  a  residence  of  eight  years  and  a  half  in  Ceylon,  and  the  in- 
cessant labour  of  three  other  years  after  his  return  to  England, 
were  devoted  to  its  preparation. 

Yet,  voluminous  as  the  work  is,  it  includes  accounts  of  371 
species  only  of  the  fauna  of  Ceylon  ;  and  it  is  therefore  evident  that 
the  author  had  a  great  deal  to  say  upon  his  subject,  and  that  in  its 
treatment  he  relied  rather  on  his  eye  and  pen  than  on  the  skill  of 
his  artist.  In  fact,  the  book  bears  on  every  page  the  stamp  of  being 
written  by  a  man  who  combined  the  method  of  the  systematic 
student  with  the  experience  of  the  field-naturalist.  The  author's 
object  was  not  only  to  produce  a  scientific  account  of  the  birds  of 
the  island,  but  to  write  it  in  such  a  manner  as  to  render  its  contents 
acceptable  to  the  educated  class  of  the  inhabitants,  and  to  inspire 
them  with  a  taste  for  the  study  of  birds.  In  both  respects  he  has 
succeeded  so  well  that,  without  hesitation,  we  can  commend  the 
work  as  a  pattern  to  all  faunistic  workers.  The  plates  belong  to 
the  best  productions  of  M.  Keulemans,  and  represent  the  species 
peculiar  to  the  island. 

As  regards  the  arrangement  of  the  text,  the  article  on  each  bird 
is  composed  of  six  parts,  viz.  synonymy,  description,  observations, 
geographical  distribution,  habits,  and  nidifi cation.  The  descrip- 
tions go  considerably  beyond  the  limits  of  a  diagnosis,  yet  are  as 
concise  and  generalized  as  the  variations  of  plumage  of  the  species 
will  admit.  The  "  observations  "  are  given  chiefly  for  the  benefit  of 
the  local  student,  and  fiimish  collateral  information  as  to  continental 
specimens  of  the  same  species,  or  as  to  other  species  representing 
the  Ceylonese  types  in  India  or  elsewhere.  The  geographical  dis- 
tribution is  worked  out  in  a  very  elaborate  manner,  and  must  have 
cost  the  author  immense  labour,  on  account  of  the  number  of  works 
which  he  had  to  consult  critically.  The  distribution  within  the 
island,  the  habits,  and  nidification  are  based  chiefly  upon  the  author's 
own  observations.  Only,  owing  to  the  difficiJty  of  observing  the 
birds  on  their  nests,  and  of  obtaining  reliable  information,  he  has 
had  to  avail  himself  of  the  assistance  gathered  from  A.  Hume's 
works  on  Indian  oology,  though  he  obtained  many  original 
notes  from  a  valued  correspondent,  Mr.  Parker.  As  regards  that 
incubus  of  every  ornithological  work,  the  synonymy,  the  author, 
very  properly,  has  limited  his  references  to  the  most  important  pub- 
lications, paying  particular  attention  to  those  which  contain  local 
information  on  the  occurrence  of  a  species  in  Ceylon.  For  the 
author  found  Ceylonese  ornithology  not  an  entirely   uncultivated 
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field  of  the  Indian  fauna*  Besides  Bly th,  whose  labours  now  possess 
rather  an  historical  interest,  Mr.  Layard  and  Mr.  Holdsworth  had  made 
most  important  contributions  to  our  knowledge  of  the  birds  of  the 
island — the  former  adding  not  less  than  110  species  to  the  lists 
previously  published,  and  supplying  valuable  information  on  their 
habits,  in  a  paper  which  ho  contributed  to  the  pages  of  this  journal 
nearly  thirty  years  ago ;  whilst  the  latter  supplemented  Layard's 
list  by  24  species,  tins  bringing  the  total  number  of  Ceylonese 
birds  to  326,  in  a  carefully  edited  paper  which  appeared  in  1872  in 
the  '  Proceediings  of  the  Zoological  Society.'  As  mentioned  in  the 
beginning  of  this  notice.  Captain  Legge  enumerates  371  species ;  of 
these,  two  Pinches  are  known  to  have  been  introduced,  and 
eighteen  other  species  rest  upon  doubtful  evidence  *.  Forty-seven 
species  prove  to  be  peculiar  to  the  island,  as  are  also  the  two  genera 
or  subgenera  Elaphromis  and  Stumomis.  The  majority  of  these 
species  are  nearly  allied  to  hill-forms  of  the  continent  of  India  and 
Malayasia ;  and  two  crested  Eagles  of  the  genus  Spizaetus,  with  the 
peculiar  species  of  Flycatchers,  Bulbuls,  and  Babbling  Thrushes, 
represent  closely  allied  forms  inhabiting  the  Himalayas  and  Nil- 
gherries.  The  author  considers  that  the  avifaima  of  Ceylon,  taken 
as  a  whole,  is  very  closely  allied  to  that  of  the  southern  portion  of 
the  peninsula  of  India — a  conclusion  which  fally  agrees  with  our 
present  knowledge  of  the  Reptilian  fauna.  He  further  points  out 
that  in  the  hill-regions  of  the  countries  where  the  rainfall  is  similar, 
the  near  affinity  of  the  species  is  remarkable.  The  low-lying  por- 
tions in  the  north  of  the  island  possess  a  similar  avifauna  to  that  of 
the  Camatic,  and  from  that  direction  receive  a  doud  of  migrants  in 
the  cool  season. 

Although  the  fauna  of  an  island  which,  like  Ceylon,  is  in  dose 
proximity  to  a  continent  does  not  possess  that  intense  interest 
which  attaches  to  that  of  oceanic  islands,  it  is  nevertheless  of  the 
highest  importance  to  Biology  that  the  fauna  of  a  district  with  such 
defined  limits  should  be  worked  out  completely  and  in  detail,  in 
order  to  enable  the  students  of  future  generations  to  perceive  and 
appreciate  those  changes  which,  as  we  know,  are  constantly  taking 
place  in  the  distribution,  habits,  and  characteristics  of  the  species. 
Therefore  the  importance  of  this  work  is  to  be  measured  not  only 
by  its  value  to  the  specialist  of  the  present  day,  but  no  less  so  by  the 
l^lp  it  offers  with  respect  to  those  wide  biological  questions,  the 
solution  of  which  depends  on  conscientious  and  accurate  records  like 
those  contained  in  the  present  work. 

A  Monograph  of  (he  Free  and  Semi-parasitic  Copepoda  of  the  British 
Islands.  By  Gboegb  Stewaedson  Brady,  M.D.,  F.L.S.  3  vols. 
8vo.    London,  Ray  Society,  1878-1880. 

It  is,  perhaps,  hardly  necessary  in  these  pages  to  say  any  thing  in 
general  praise  of  the  Ray  Sodety  or  of  &e  admirable  series   of 

•  One  of  these,  Schomicola  plah/wra  deserres  to  be  indaded  in  the  number 
of  Oeylonese  spedes,  as  a  specimen  in  the  British  Museum  is  of  undoubted 
authesitioity,  and  its  claim  to  this  fauna  is  at  least  as  strong  as  that  of  Nectphnm 
ginginianus. 

Ann.  &  Mag.  N.  Hist  Ser.  5.  Vol.  vii.  25 
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works  that  it  has  produced.  Since  its  establishment  in  1844^ 
British  naturalists,  and  especially  zoologists,  have  had  to  thank  the 
Ray  Society  for  so  many  splendid  monographs,  that  its  activity 
must  be  familiar  to  every  one ;  and  we  can  only  regret  that  an 
orgranization  which  has  effected  so  much  should  appear  to  be  lan- 
guishing for  want  of  well-merited  support.  The  last  publication  of 
the  Society,  the  title  of  which  stands  at  the  head  of  this  notice, 
fully  maintains  the  high  reputation  which  has  been  gained  by  former 
productions,  and  will  be  welcome  to  many  workers. 

Some  thirty  years  ago,  in  the  time  of  its  early  youth  and  vigour, 
the  Ray  Society  published  a  '  Natural  History  of  the  British  Ento- 
mostraca,'  by  the  lute  Dr.  William  Baird,  a  work  which  embodied 
all  that  was  known  at  the  time  of  the  Entomostracan  Crustacea 
inhabiting  these  islands.  At  that  date,  however,  comparatively 
little  attention  had  been  paid  to  these  denizens  of  our  shores  and 
fresh  waters ;  and,  indeed,  the  information  given  by  Dr.  Baird  was, 
to  a  very  great  extent,  accumulated  by  his  own  personal  labours. 
With  his  book  as  a  guide  the  investigation  of  tJie  Entomostraca 
became  a  much  easier  matter  than  before,  and  the  number  of  students 
who  paid  some  attention  to  them  naturally  increased.  At  the  same 
time  dredging-operations  were  more  systematically  carried  on ;  and 
new  materials  were  thus  constantly  being  brought  to  light,  increas- 
ing enormously  the  number  of  known  forms  which  might  fairly  be 
regarded  as  British. 

Moreover  the  zoologists  of  other  countries  have  not  been  idle ; 
and,  in  fact,  they  have  done  more  in  the  way  of  describing  new 
generic  and  specific  types  than  those  of  Britain ;  so  that  the  literature 
of  the  Entomostraca  has  of  late  years  been  greatly  increased,  espe- 
cially at  the  hands  of  Scandinavian  naturalists.  In  the  work  now 
under  consideration  Dr.  Brady  describes  the  British  genera  and 
species  of  the  order  Copepoda  as  limited  by  Baird — that  is  to  say, 
the  free  and  semi-parasitic  forms,  leaving  out  of  consideration  the 
truly  parasitic  types  regarded  by  many  recent  zoologists  as 
Copepods,  with  which,  indeed,  they  are  directly  affiliated  by  their 
developmental  history. 

Some  notion  of  the  progress  that  has  been  made  in  the  study  of 
these  little  creatures  may  be  formed  from  a  mere  comparative  state- 
ment  of  numbers.  Baird,  writing  thirty  years  ago,  recognized  only 
13  species  of  Copepoda ;  Dr.  Brady  in  his  present  work  describes 
151.  It  is  true  that  a  certain  proportion  of  this  addition  may  be 
due  to  the  recognition  of  specific  diversity  where  unity  was  formerly 
supposed  to  prevail,  as  is  strikingly  shown  in  the  case  of  the  genus 
Cydopsy  in  which,  while  Baird  admits  only  the  single  species  C. 
qtuidricomis,  Dr.  Brady  describes  14  species;  but  it  must  be 
chiefly  ascribed  to  the  discovery  of  new  forms,  especially  among  the 
inhabitants  of  the  sea  and  brackish  waters. 

In  his  treatment  of  his  subject  Dr.  Brady  adopts  the  division  of  the 
Copepoda  into  three  great  sections,  as  proposed  by  ThoreU,  namely: — 
Gnathostoma,  with  a  pair  of  mandibles  and  three  pairs  of  maxilkB ; 
Poeoilostoma,  with  no  mandibles,  but  with  from  one  to  three  pairs 
of  maxillae;  and  Siphonostoma,  with  a  siphonate  mouth  usually 
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including  the  mandibles,  and  either  destitute  of  maxUlse,  or  fnr> 
nifihed  with  snch  organs  up  to  three  pairs.  This  arrangement  has 
been  rejected  by  Glaus;  and  the  structure  of  the  mouth  in  the 
second  group  does  really  appear  to  be  so  exceedingly  obscure  as  to 
render  it  somewhat  problematical.  Dr.  Brady,  however,  discusses 
the  question  at  some  length  (vol.  iii.  pp.  27-29),  and  gives  his 
reasons  for  adhering  to  Thorell's  classification.  The  name  Sipho- 
nostoma  seems  to  be  unhappily  chosen  for  the  third  division,  as  it 
was  applied  to  a  different  nearly  allied  group  by  LatreiUe,  and 
adopted  by  many  later  writers,  including  Dr.  Baird.  Hence  its  use 
in  the  above  sense  can  only  lead  to  confusion. 

Of  course  much  of  the  increase  in  the  number  of  species  above 
referred  to  is  due  to  the  minute  analysis  of  characters  which  has 
come  into  vogue  within  the  last  twenty  or  thirty  years  ;  and  owing 
to  the  same  cause  the  number  of  genera  recognized  has  been  aug- 
mented to  the  fullest  possible  extent.  The  151  species  described 
are  referred  to  no  fewer  than  67  genera  ;  and,  making  every  allow- 
ance for  the  fact  that  many  of  these  genera  undoubtedly  include 
other  species  not  belonging  to  the  British  fauna,  we  may,  without 
criminal  scepticism,  feel  doubtful  whether  the  progress  of  science  is 
favoured  by  such  minute  subdivision.  No  doubt  there  are  many  cases 
in  which  genera,  and  even  subfamilies  and  families,  must  be  founded 
for  the  reception  of  single  species ;  but  the  excessive  splitting-up 
of  genera  and  higher  groups  is  the  weak  point  of  modem  zoology. 
Analysis  is  the  one  thing  needful  according  to  the  present  zoological 
creed ;  and  as  it  is  far  more  easily  carried  out,  or  rather  can  be 
carried  out  without  the  possession  of  any  special  fitness  for  the 
task,  whilst  the  attempt  at  a  synthetical  view  of  the  classification 
of  animals  calls  for  certain  natural  qualifications  which  every  one 
does  not  possess,  we  may  expect  to  see  the  analytical  method  in 
natural  history  flourish  exceedingly,  especially  in  the  hands  of  the 
rising  generation  of  school-taught  professional  naturalists. 

Eetuming  from  this  digression,  we  may  say  that  Dr.  Brady's 
book  furnishes  evidence  in  every  page  of  the  most  careful  work.  A 
short  outline  of  the  general  anatomy  and  development  of  the  Cope- 
poda  is  given  by  him  in  his  third  volume ;  and  in  the  introduction 
to  the  first  he  ^cusses  the  general  classification  of  the  group,  con- 
cluding with  excellent  tabular  s3mopses  of  the  families  and  genera, 
which  will  prove  most  useful  to  the  student.  The  more  derailed 
characters  of  the  various  groups  and  species  are  evidently  drawn 
up  with  the  greatest  care  ;  but  only  the  more  important  synonyms 
of  the  latter  are  given  in  the  case  of  those  old-established  species 
which  have  necessarily  been  frequently  described  by  previous 
authors.  The  distribution  of  the  species  is  carefully  indicated. 
The  illustrations  consist  of  an  immense  number  of  figures  of  the 
entire  animals  and  of  their  characteristic  parts,  occupying  no  fewer 
than  93  plates.  These  fiigures,  which  are  nearly  all  in  outline,  have 
been  drawn  by  the  author  himself,  and  admirably  put  on  the  stones 
by  Mr.  Hollick.  In  fact,  both  as  regards  the  text  and  the  illus- 
trations, this  is  a  work  of  which  both  the  author  and  the  Bay 
Society  may  be  justly  proud.    Although  not  so  showy  as  some 
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preyions  pnblications  of  the  Society,  it  is  a  book  of  sterling  value, 
and  one  that  will  be  of  the  most  essential  service  to  the  student  of 
British  zoology. 

MISCELLANEOUS. 

Notes  upon  the  Food  of  Predaceous  Beetles, 
By  P.  M.  Webster. 

Pliny  thought  it  nothing  to  the  credit  of  the  philosophers  of  his 
day  that  while  they  were  disputing  about  the  number  of  heroes  by 
the  name  of  Hercules,  and  the  site  of  the  sepulchre  of  Bacchus, 
they  should  not  have  been  able  to  decide  whether  or  not  the  queen- 
bee  possessed  a  sting*. 

While  the  problem  of  the  bee-sting  has  long  been  decided,  and 
heroes  by  the  name  of  Hercules  have  ceased  to  trouble  the  minds  of 
men,  there  are  problems  of  vital  importance  regarding  the  habits  of 
the  insects  which,  during  the  greater  portion  of  the  year,  we  meet 
daily  in  abundance,  that  still  remain  unsolved. 

The  most  important  as  well  as  the  most  abundant  of  these  insects 
are  the  beetles. 

While  found  in  almost  every  conceivable  situation,  while  our 
naturalists  count  the  species  in  their  cabinets  by  thousands,  it 
would  be  difficult  to  point  out  a  single  species  the  food-habits  of 
which  wefuUy  understand,  when  both  the  larva  and  imago  state 
are  taken  under  consideration. 

True,  we  have  a  sort  of  ritual  laid  down  by  entomologists,  based 
upon  the  fact  that  certain  species  have  been  known  to  feed  upon 
certain  substances ;  but  this  can  no  more  be  considered  as  proof 
that  nothing  else  enters  into  their  natural  diet,  than  does  the 
meat  of  which  we  may  partake  at  dinner  prove  us  to  be  strictly  car- 
nivorous, or  the  bread  or  fruit,  that  we  are  exclusively  vegetarians. 

An  illustration  of  this  double  diet  of  beetles  is  found  in  the  case 
of  the  European  Silpha  opaea,  Linn.,  the  larva  of  which  has  been 
known  to  feed  to  an  injurious  extent  upon  the  leaves  of  the  beet 
and  mangel- wurzelt. 

But  one  of  the  most  fortunate  in  getting  the  benefit  of  our  igno- 
rance is  the  family  CarabidsB,  to  utter  a  word  against  whidb  is 
almost  considered  a  sacrilege. 

But,  true  to  the  adage  **  murder  will  out,"  occasionally  a  species 
is  found  feeding  upon  v^etation  with  a  voracity  that  would  do 
credit  to  a  Chrysomelid.  Of  these  in  Europe,  besides  the  Zabrus  gibbus 
in  both  stages,  some  species  of  Pterostichus,  Ar.iara,  and  Omophr&n, 
and  Calaihus  latus^  Westw.,  are  said  to  injure  grain  by  eating  off 
the  young  shoots  or  destroying  the  seed  J. 

Two  species  of  Bembidium  {lampos  and  montieola)  have  been  de- 
structive to  the  forests  of  Upper  Austria  §. 

♦  Plin.  Hist.  Nat.  L  xi.  c  17. 

t  Curtis,  *Farm  Insects,' p.  388. 

t  Report  U.S.  Agr.  Dep.  1868,  pp.  79,  80. 

§  Deutsche  entomologiscbe  Zeitschrif^  1879,  p.  17. 
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Broscus  eephalotes  attacks  the  growing  grain ;  and  Aristus  bucepha- 
Itu  devours  the  seeds  of  grass*. 

In  our  own  country  the  Omophron  lahiatum,  Pab.,  injures  the 
shoots  of  youDg  com  in  the  Southern  States. 

Harpalus  califfinosus,  Fab.,  is  suspected  of  feeding  upon  grain 
in  stack  in  Maryland,  and  also  of  eating  timothy  seeds  from  the 
headst. 

E.  T.  Dale,  of  Jasper,  Mo.,  forwarded  to  the  editors  of  the  '  Ame- 
rican Entomologist '  specimens  of  an  insect  found  by  him  feeding 
upon  the  seeds  of  a  plant  unknown  to  him.  Upon  examination  they 
proved  to  be  JET.  caliginosust* 

Ac(Jording  to  Mr.  Mather,  of  Marshalltown,  Iowa,  the  larvse  of 
some  species  of  Harpalus  are  destructive  to  his  evergreens,  he 
having  found  them  eating  off  the  roots§. 

The  foregoing  is  a  synopsis  of  all  facts  relating  to  the  vegetable- 
feeding  Carabidae,  so  far  as  known  to  the  author  of  this  paper.  A 
number  of  years  ago  the  writer  commenced  the  study  of  the  food 
of  beetles,  correctly  judging,  from  what  was  then  known,  that  either 
naturalists  were  in  error  in  their  suppositions,  or  else  that  innocent 
insects  were  wrongly  accused.  And  he  is  free  to  confess  his  parti- 
ality to  the  former  theory  as  being  the  most  correct.  But  after 
several  years  of  study  and  observation,  I  have  found  to  my  astonish- 
ment not  only  the  species  accused  but  others  also  of  this  family 
feeding  largely  upon  vegetable  substances,  both  useful  and  noxious. 
Among  my  earliest  observations  upon  this  subject  I  noted  the  abun- 
dance of  Carabidse  about  the  shocks  of  wheat  in  a  field  where  a 
violent  wind-storm  had  blown  down  a  large  number  of  sheaves, 
under  which,  upon  their  being  replaced,  large  numbers  of  Harpalus 
eaUginosus,  pennsylvanicus,  and  herhivagus,  Pterostichus  lucublandus, 
and  Anisodactylus  baltimorensis  were  observed. 

The  wheat  was  drawn  in  and  threshed  directly  from  the  field ; 
and  a  large  percentage  of  the  kernels  were  badly  eaten.  Previous 
to  the  threshing,  in  another  field,  a  specimen  of  ff,  pennsylvanicus 
was  captured  with  a  partially  eaten  grain  of  wheat  in  its  mandibles. 
The  eaten  grains  of  the  threshed  wheat  seemed  to  agree  with  the 
fragments  found  in  the  jaws  of  the  beetle  ;  and  as  no  other  destruc- 
tive elements  were  noted,  the  facts  seemed  to  suggest  that  the 
damage  was  done  by  the  before-mentioned  Carabidae.  A  few  days 
after,  ff,  pennsylvanicus  was  found  eating  the  now  fully  ripe  seeds 
from  a  head  of  upright  timothy  grass,  and  was  observed  to  detach 
them  from  the  glumes.  The  same  species  has  since  been  seen  feed- 
ing largely  upon  rag-weed  {Ambrosia  artemisiarfolia,  Linn.)  during 
September,  the  seeds  apparently  being  the  favourite  part.  A  short 
time  after  it  was  found  upon  timothy  grass,  it  was  observed  eating 
the  seeds  of  prairie-grass  (Panicfum  crus-gaUi,  L.) ;  and  the  same  day 
another  individual  was  found  devouring  an  Ips  fasciatus,  Oliv.,  one 
of  the  Nitidulidae,  thus  proving  its  carnivorous  propensities  also. 

•  Westwood's  Introduction,  i.  p.  61. 
t  Report  U.S.  Agr.  Dep.  1868,  p.  80. 
j  Am.  Ent.  o.  s.  vol.  L  p.  80. 
§  Am.  Ent.  n.  s.  vol.  i.  p.  26. 
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If.  caliginosus  b  likewise  found  eating  the  seeds  of  Ambrosia  arte- 
misicefolia. 

H.  herbivagus  feeds  lai^ely  upon  the  tender  shoots  of  grass  during 
March,  cutting  them  off  just  helow  the  surface;  hut  later  it  selects  the 
tender  hlades  and  the  discoloured  parts  usually  found  under  hoards,  &c. 
Amara  angustata^  Say,  is  found  quite  ahundantly  upon  the  heads 
of  June  grass  {Poa  pratensis,  L.).  But  the  most  voracious  Oarahid 
enemy  of  this  grass  is  the  Anisodactylus  sericetis,  Harris. 

Early  in  June  1878  vast  numhers  of  these  beetles  were  noted 
upon  the  heads  of  this  grass;  in  fact,  spots  several  yards  in 
area  were  literally  covered  with  them.  Alter  patient  watching 
(for  they  are  very  timid)  the  proof  was  conclusive  that  the  tmripe 
seeds  were  what  they  were  after,  and  not  microscopic  insects,  as 
was  at  fii-st  supposed. 

The  insect  is  not  only  cunning,  drawing  up  its  legs  and  dropping 
to  the  ground  upon  the  least  disturbance,  after  the  manner  of  a 
Chrysomelid,  but  also  shows  considerable  ingenuity.  It  grasps  the 
lower  extremity  of  the  glume  tightly  in  its  mandibles,  then  relax- 
ing slightly,  passes  upward  and  again  tightens  its  grasp — a  series 
of  movements  which  finally  force  the  seed,  which  is  now  of  the 
consistency  of  cream,  out  at  the  apex.  This  it  at  once  proceeds  to 
devour  with  an  appetite  which  reminds  one  quite  forcibly  of  a  tramp 
who  has  been  obliged  to  earn  his  dinner  in  advance.  Later  in  the 
season  it  is  found  feeding  in  the  same  manner  upon  the  seeds  of 
Agrostis  vulgaris,  Witt.  Specimens  of  Anisodactylus  baltimorensisy 
Say,  were  observed  feeding  upon  the  marrow  and  fatty  matter 
clinging  to  the  tibia  of  some  dead  animal,  probably  that  of  an  ox. 
Attention  is  called  to  this  as  being  in  perfect  accord  with  micro- 
scopic  observations  reported  by  Mr.  Forbes  upon  another  specimen 
found  upon  grass  a  few  months  later. 

CaJathus  gregarius.  Say,  may  be  f  oimd  abundantly  upon  the  heads 
of  timothy  grass  during  the  early  mornings  of  the  beginning  of  July. 
Of  the  genus  Platynus  only  a  single  observation  has  been  obtained ; 
and  this  was  during  the  latter  part  of  June  of  the  present  year,  when 
two  specimens  of  P.  eupripeanisy  Say,  were  seen  harassing  a  half- 
grown  cricket,  which  they  had  already  disabled.  The  carnivorous 
habits  of  beetles  are  ofben  as  difficult  to  discover  as  their  vegetarian. 
Usually  they  are  not  at  all  in  favour  of  public  dinners,  and,  like 
beasts  or  birds  of  prey,  prefer  to  drag  their  victims  to  some  secluded 
nook  to  devour  them ;  hence  if  the  observer  gets  any  insight  into 
this  part  of  their  domestic  affairs,  he  must  take  them  by  surprise. 
In  this  manner  a  Staphglinus  cinnamopteruSy  Grav.,  was  surprised 
while  in  the  act  of  devouring  an  Anomoglossus  pusiUttSy  Say,  having 
first,  to  guard  against  its  escape,  eaten  off  four  of  its  legs. 

In  another  instance,  a  Dyschirius  globul<isus.  Say,  was  observed 
to  spring  upon  a  small  salmon-coloured  maggot-like  larva,  and,  after 
disabling  it,  to  start  off  to  select  a  proper  place  to  devour  it.  After 
the  lapse  of  several  minutes  it  returned  to  drag  its  victim  under  a 
small  clod  of  dirt  and  leisurely  feast  upon  it. 

After  the  same  manner  a  BradycsUus  rupestris^  Say,  was  surprised 
under  a  stone  while  eating  a  small  white  thread-like  worm. 
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Another  family  of  beetles  whose  hitherto  almost  untarnished  repu- 
tation it  seems  to  have  fallen  to  my  lot  to  soil  is  the  Coccinellidse. 
With  the  exception  of  Epilachna  barealiSf  Eabr.,  the  larva  of  which 
feeds  upon  the  vines  of  the  gourd  family*,  these  insects  in  our 
country  have  been  considered  strictly  carnivorous,  although  several 
European  specie§  are  known  to  deviate  from  this  rule. 

This  season,  specimens  of  Megilla  maculata^  Deg.,  have  been  taken 
while  feeding  upon  the  pollen  of  the  dandelion  (Taraxacum  dens^ 
leoms) ;  and  it  is  not  at  aU  improbable  that  the  pollen  of  other  plants 
also  forms  a  part  of  their  diet,  as  they  are  rather  common  upon  the 
blossoms  of  plants  and  fruits. 

No  accurate  estimation  of  the  value  of  the  Coleoptera  could  be 
obtained  without  including  the  Telephoridse.  Besides  Chaulio^ 
gnathus  pennsylvanicus,  Eorst.,  which  has  been  found  feeding  upon 
the  larvBB  of  the  Gonotrachelus  nenuphar,  Hbst.  t,  and  Tel^pTwrus 
bilineatus,  Say,  which  \b  such  a  powerful  auxiliary  in  checking  the 
ravages  of  the  western  locust  $,  Podahrus  tomentostis,  Say,  has  been 
observed  feeding  upon  the  cotton- wood  gall-lice,  Femphigus  populi^ 
vence,  Eitch,  and  P,  poprdicaulis,  Eitch.  These  beetles  some- 
times place  themselves  at  the  opening  of  the  gall,  occasionally  as 
many  as  four  together,  and  catch  the  mature  lice  as  they  attempt  an 
egress,  and  sometimes  plunge  their  flat  head  and  thorax  into  the 
cavity  and  draw  forth  and  devour  large  and  small  indiscriminately. 
During  the  latter  part  of  June  and  the  beginning  of  July  these  beetles 
are  very  abundant,  not  only  upon  trees  affected  by  gall-lice,  but  upon 
other  i^ants  also. — Illinoia  State  Lab.  of  Nat,  Hist.,  Nov.  1880. 

Giant  Sqvid  (Architeuthis)  abundant  in  1875  at  the  Grand  Banks. 
By  A.  E.  Vebrill. 

Erom  Capt.  J.  W.  Collins,  now  of  the  U.S.  Eish  Commission,  I 
learn  that  in  October  1875  an  unusual  number  of  giant  squids 
were  found  floating  at  the  surface,  on  the  Orand  Banks,  and  mostly 
entirely  dead  and  more  or  less  mutilated  by  birds  and  fishes.  In 
very  few  cases  they  were  not  quite  dead,  but  entirely  disabled. 
These  were  seen  chiefly  between  N.  lat.  44°  and  44°  30',  and  be- 
tween W.  long.  49°  30'  and  49^  50'.  He  believes  that  between 
twenty-five  and  thirty  specimens  were  secured  by  the  fleet  from 
Gloucester,  Mass.,  and  that  as  many  more  were  probably  obtained 
by  the  vessels  from  other  places.  They  were  cut  up  and  used  as 
bait  for  codfish.  Eor  this  use  they  are  of  considerable  value  to 
the  fishermen.  Captain  Collins  was  at  that  time  in  command  of  the 
schooner  *  Howard,'  which  secured  five  of  these  giant  squids.  These 
were  mostly  from  10  to  15  feet  long,  not  including  the  arms,  and 
averaged  about  18  inches  in  diameter.  The  arms  were  almost 
always  mutilated.  The  portion  that  was  left  was  usually  from  3  to 
4  feet  long,  and,  at  the  hieise,  about  as  large  as  a  man's  thigh. 

One  specimen,  when  cut  up,  was  packed  into  a  large  hogshead 

♦  Am.  Ent.  o.  «.  vol.  ii.  pp.  12  &  873. 
t  Am.  Ent.  o.  s.  vol.  i.  pp.  36  &  51. 
X  Report  U.S.  Ent.  Com.  vol.  i.  p.  302. 
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tab,  having  a  capacity  of  about  75  gallons,  which  it  filled.  This  tub 
was  known  to  hold  700  lbs.  of  codfish.  The  gravity  of  the  Archi- 
teuthis  is  probably  about  the  same  as  that  of  the  fish.  This  would 
indicate  more  nearly  the  actual  weight  of  one  of  these  creatures  than 
any  of  the  mere  estimates  that  have  been  made,  which  are  usually 
much  too  great.  Allowing  for  the  parts  of  the  arms  that  had 
been  destroyed,  this  specimen  would,  perhaps,  have  weighed  nearly 
1000  lbs. 

Among  the  numerous  other  vessels  that  were  fortunate  in  secur- 
ing this  kind  of  bait,  Capt.  Collins  mentioned  the  following: — 
The  schr.  *  fiarah  P.  Ayer,'  Capt.  Oakly,  took  one  or  two.  The 
'  E.  R.  Niokerson/  Capt.  M*Donald,  secured  one  that  had  its  arms 
and  was  not  entirely  dead ;  so  that  it  was  harpooned.  Its  tentacular 
arms  were  36  feet  long.  The  schr.  *  Tragabigzanda,'  Capt.  Mallory, 
secured  three  in  one  afternoon.  These  were  from  8  to  12  feet  long,  not 
including  the  arms.  These  statements  are  confirmed  by  other  fisher- 
men, some  of  whom  state  that  the  '*  big  squids  "  "were  also  common, 
during  the  same  season,  at  the  "  Flemish  Cap,''  a  bank  situated  some 
distance  north-east  from  the  Grand  Banks. 

The  cause  of  so  great  a  mortality  among  these  great  Cephalopods 
can  only  be  conjectured.  It  may  have  been  due  to  some  disease 
epidemic  among  them,  or  to  an  unusual  prevalence  of  deadly  para- 
sites or  other  enemies.  It  is  worth  while,  however,  to  recall  the 
fact  that  these  were  observed  at  about  the  same  time,  in  autumn, 
when  most  of  the  specimens  have  been  found  cast  ashore  at  New- 
foundland, in  different  years.  This  season  may,  perhaps,  be  just 
subsequent  to  their  season  for  reproduction,  when  they  would  be 
so  much  weakened  as  to  be  more  easily  overpowered  by  parasites, 
disease,  or  other  unfavourable  conditions. — Amer.  Joum,  Sci,,  Harch 
1881. 

On  the  Histolysis   of  the  Muscles  of  the  Larva  daring  the  Postem- 
hryonic  Development  of  the  IHptera.     By  M.  H.  Yiaxlaxes. 

It  has  long  been  known  that  all  the  muscles  of  the  larva  of  the 
fly  disappear  at  the  moment  when  the  insect  passes  into  the  pupa 
state  ;  but  no  observer  seems  to  me  to  have  studied  the  phenomena 
which  accompany  this  disappearance,  known  under  the  name  of 
histolysis.  In  my  investigations  upon  this  subject  I  have  examined 
more  than  400  sections*  made  across  entire  larveB  and  pupae  of 
Musca  vomitoria,  previously  fixed  by  picric  acid,  hardened  by  alcohol, 
and  coloured  with  carmine.  To  arrive  at  a  correct  imderstanding 
of  the  phenomena  which  characterize  the  histolysis  of  muscle,  it  is 
desirable,  in  the  first  place,  to  determine  exactly  the  structure  of 
the  primitive  bundle  in  the  larva.  Before  the  latter  has  become 
motionless  the  primitive  bundle,  observed  in  a  transverse  section, 
presents  a  sarcolemma  enclosing  the  contractile  mass,  which  ex- 
hibits the  characteristic  pattern  of  Cohnheim's  areas,  and, 
further,  nuclei.  Of  these,  some  are  situated  beneath  the  sarco- 
lemma, the  others  in  the  heart  of  the  contractile  mass ;  it  is  difficult 

•  All  these  sections  are  preserved. 
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to  distinguish  a  double  contour  in  them  ;  they  are  lenticular,  pretty 
strongly  coloured  red  by  carmine,  and  present  in  their  interior  some 
darker  granules.  Prom  the  first  day  of  pupal  life  the  primitiye 
bundles  thus  constituted  begin  to  disappear,  and  this  according  to 
two  different  modes,  both  of  which  may  be  observed  in  the  same 
animal.  Que  of  these  modes  is  characterized  by  the  exceesire 
activity  and  proliferation  of  the  muscular  nuclei ;  the  other,  on  the 
contrary,  by  their  degenerescence  and  death. 

1.  IHsappearanee  of  the  Musde  accompanied  by  Proliferatum  of  the 
Nuclei. — In  the  bundles  which  disappear  in  accordance  with  this 
mode,  the  sarcolemma  has  disappeared  even  before  the  envelope  of 
the  pupa  has  acquired  its  characteristic  brown  appearance  ;  the  con- 
tractile substance  has  become  homogeneous ;  the  nuclei,  both  those 
situated  beneath  the  sarcolemma  and  those  in  the  midst  of  the  con- 
tractile mass,  have  become  spherical,  and  acquired  the  property  of 
being  coloured  by  carmine  of  a  very  dark  purplish  red,  which  dia- 
racterizes  them.  Such  a  nucleus  soon  acquires  the  value  of  a 
complete  cell ;  it  is  surrounded  by  a  layer  of  protoplasm,  which  is 
itself  clothed  with  an  enveloping  membrane.  In  this  protoplasm 
are  seen  four  or  ^yq  spherical  granules  of  a  bright  rose-colour ; 
these  granules  enlarge,  and  soon  attain  the  size  of  the  nucleus,  when 
there  is  produced  a  mulberry-like  mass  composed  of  five  or  six 
grains  lodged  in  a  common  envelope.  One  of  these  grains,  the  true 
muscular  nucleus,  is  of  a  purple-red,  while  the  others  are  bright 
rose-colour.  The  membrane  soon  disappears,  and  the  purple  and 
rose-coloured  nuclei  separate. 

This  proliferation  of  the  muscular  nucleus  takes  place  on  the  spot ; 
and  the  contractile  substance  becomes  absorbed  around  it  to  lodge 
these  new  formations.  These  light  rose-coloured  nuclei,  the  mode 
of  formation  of  which  we  have  just  seen,  multiply  in  their  turn  by 
a  mode  analogous  to  that  which  gave  them  birth.  In  proportion  as 
the  embryonic  cells  thus  produced  increase  in  number  the  contrac- 
tile substance  is  absorbed.  In  a  section  the  primitive  bundle  then 
appears  constituted  as  follows:— The  contractile  substance,  which 
has  become  perfectly  homogeneous,  exhibits  a  deeply  notched  sinu- 
ous border ;  these  sinuosities  are  occupied  by  the  embryonic  cells, 
due  to  the  proliferation  of  the  muscular  nuclei ;  and  they  are  deeper 
in  proportion  as  this  accumulation  of  embryonic  cells  is  more  con- 
siderable. The  central  part  of  the  contractile  mass  appears  pierced 
with  holes  of  irregular  outline,  filled  with  embryonic  cells  due  to 
the  proliferation  of  the  intramuscular  nuclei. 

At  a  more  advanced  stage  the  place  that  was  occupied  by  the 
muscular  bundle  is  indicated  only  by  a  mass  of  embryonic  cells  in 
course  of  incessant  proliferation. 

2.  Disappearance  of  the  Musde  accompanied  hy  the  Degenerescence 
and  Death  of  its  Nuclei. — After  the  disappearance  of  the  sarcolemma 
the  muscular  nuclei  appear  with  a  very  distinct  envelope  presenting 
a  double  contour ;  they  still  retain  their  lenticular  form ;  their 
centre  is  occupied  by  a  small  spherule  formed  of  fine  granules,  which 
are  then  the  only  coloured  parts  of  the  nucleus.    The  granules 
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which  constitnte  this  spherule  hecome  fewer  and  fewer ;  they  seem 
to  separate  from  each  other ;  and  finally  they  disappear ;  the  nucleus 
is  then  represented  only  hy  its  envelope,  which  looks  like  an  empty 
shell.  While  the  nucleus  is  undergoing  these  transformations  the 
contractile  substance  gradually  disappears,  melting  away,  so  to 
speak,  and  this  in  so  regular  a  manner  that  the  general  form  of  the 
bundle  is  not  altered.  The  product  of  this  sort  of  dissolution  seems 
to  be  a  colourless  very  finely  granular  substance,  enveloping  the 
portion  of  the  contractile  mass  that  has  not  yet  disappeared.  In 
this  granular  mass  we  find  the  muscular  nuclei  in  their  place  and 
in  all  the  degrees  of  degeneration  that  I  have  just  indicated. 

Thus  the  muscles  of  the  larva  are  destroyed  at  the  moment  when 
the  latter  passes  to  the  pupa  state,  and  this  in  two  quite  different 
modes.  In  the  first  case  the  muscular  nuclei,  becoming  active,  pro- 
liferate and  give  origin  to  a  whole  swarm  of  embryonic  cells ;  and 
these  grow  and  multiply  at  the  expense  of  the  contractile  mass, 
which  seems  to  disappear  before  their  invasion.  In  the  second  case 
the  muscular  nuclei  seem  to  degenerate  and  die^  while  the  contrac- 
tile substance  gradually  disappears  as  by  a  regular  solution. — 
Comptes  Bendus,  February  21,  1881,  p.  416. 

On  a  new  Form  of  Segmental  Organ  in  the  Trematodes. 
By  M.  E.  Mac£. 

The  authors  who  have  observed  the  ciliated  organs  in  connexion 
with  the  vasculo-excretory  apparatus  of  the  Trematodes  (Thiry, 
Biitschli,  J.  Fraipont)  have  described  them  in  the  species  that  they 
have  studied  as  little  ciliated  funnels,  often  unicellular,  each  bearing 
upon  a  differentiated  plate  a  vibratile  flagellum.  In  studying  a 
small  Distomum  from  the  intestine  of  Vespertilio  murinus  we  have 
ascertained  the  existence  of  a  very  distinct  conformation. 

The  ciliated  organ  is  single.  It  is  a  pretty  large  cup  situated  in 
the  median  line  towards  the  posterior  tlurd  of  the  body,  immediately 
beneath  the  transverse  vitelloduct.  Its  diameter  is  nearly  half  that 
of  the  ventral  disk,  which  is  situated  a  little  above  it.  Its  orifice, 
turned  towards  the  ventral  surface  of  the  body,  is  clothed  with  a 
row  of  long  vibratile  cilia,  which,  when  they  are  in  movement,  give 
it  the  aspect  of  one  of  the  ciliated  wheels  of  certain  Rotifera.  From 
this  ciliated  funnel  start  four  vessels.  The  two  superior  are  directed 
upwards,  and  soon  elude  observation.  The  two  inferior  have  a 
transverse  direction ;  after  a  short  course  they  open  each  into  the 
corresponding  branch  of  the  great  terminal  cavity  of  this  apparatus. 

This  Distomum  has  great  analogy  with  I),  asddia  of  Van  Beneden. 
It  differs  from  it,  however,  in  the  place  occupied  by  the  vitello- 
genes.  Instead  of  being  in  the  anterior  part  of  the  body,  in  front 
of  the  second  disk,  they  occupy  its  posterior  part.  They  are  two 
ramified  glands  in  the  form  of  an  H,  situated  below  the  ovary, 
against  the  upper  extremity  of  the  two  large  branches  of  the  excre- 
tory vesicle;  the  transverse  vitelloduct  passes  immediately  above 
the  cOiated  organ  in  question,  and  presents  a  pyriform  dilatation  in 
its  median  part.     The  intestine  is  formed  by  two  wide  caeca,  which 
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scarcely  reach  the  level  of  the  second  disk. — Comptes  Eendus,  Feb- 
ruary 21,  1881,  p.  420. 

On  the  Circulation  and  Respiration  of  the  Ophiuridae. 
By  M.  N.  Apostolides. 

Having  had  at  my  disposal  numerous  living  Ophiurans  in  the 
laboratories  of  Eoscoff,  the  Sorbonne,  and  Port  Vendres,  I  have 
been  able  to  apply  to  these  animals  peculiar  processes  of  fine  injec- 
tion ;  and  these  processes  have  furnished  me  with  novel  results, 
which  I  have  the  honour  to  communicate  to  the  Academy.  My  in- 
vestigatioDS  have  been  made  upon  the  following  species  : — Ophiura 
texturata,  Lam. ;  Ophiura  albida,  Forbes  ;  Ophioeoma  grantdata, 
Jiliformis,  and  neglecta^  Forbes  ;  and  Ophioeoma  rosula,  Johnst. 

1.  After  a  successful  injection  of  the  aquiferous  system,  on  dis- 
sectiug  the  interbrachial  space  of  the  madreporic  plate,  we  come 
upon  a  dilated  whitish  canal,  rendered  rigid  by  calcareous  plates ; 
and  on  tearing  this  canal  we  see,  towards  the  middle,  a  brownish 
inflated  mass,  the  supposed  heart  of  authors,  on  the  side  of  which 
there  is  a  fillet  containing  the  injected  material.  This  fillet  is  the 
sand-canal.  This  experiment,  frequently  repeated  upon  different 
species,  shows  that  the  sand-canal  becomes  injected  at  the  same 
time  as  the  aquiferous  system,  and  that  tbe  supposed  heart  is  inde- 
pendent of  that  system ;  further,  the  particles  of  injected  material 
found  outside  the  madreporic  plate  prove  that  the  sand-canal,  ex- 
tending from  the  aquiferous  ring  to  that  plate,  establishes  a  direct 
communication  between  the  aquiferous  system  and  the  exterior. 

2.  "  The  heart  is  the  true  centre  of  the  circulation  .  ...  it  is  a 
plexus  of  anastomosing  vessels  which  unites  the  two  rings^  oral  and 
ahoraV*  It  is  thus  that  M.  H.  Ludwig  defines  the  structure  and 
function  of  the  heart.  With  regard  to  the  two  rings,  at  the  discovery 
of  which  he  arrived  by  coloration  with  haematoxyline,  he  admits  that 
he  knows  "  neither  their  contents  nor  their  structure." 

The  organ  called  the  heart  presents  very  various  stiuctures  and 
relations.  By  a  careful  dissection  it  is  easy  to  see  that  it  has  an 
elongat'Cd  form,  and  is  produced  into  a  rectilinear  canal  going  to 
the  madreporic  plate;  an  injection,  forced  into  the  brown  mass 
which  represents  it,  immediately  fills  this  prolongation  and  appears 
on  the  outer  surface  of  the  madreporic  plate.  Its  structure,  when 
studied  in  a  heart  taken  from  a  living  animal,  shows  that  it  is  a 
gland  with  a  proper  excretory  canal  opening  outward,  and  not  an 
organ  of  circulation.  On  each  side  of  this  hitherto  misunderstood 
gland  we  see  two  small  fibrous  bands,  directed  laterally  towards 
the  base  of  the  arms ;  they  become  vividly  coloured  by  hsBmatoxyline, 
like  the  analogous  bands  which  sustain  the  Polian  vesicles;  but 
the  liquid  injected  into  the  heart  never  went  in  their  direction. 

3.  An  injection  forced  between  the  integument  and  the  digestive 
tube  (that  is  to  say,  into  the  general  cavity)  never  shows  itself  ex- 
ternally, and  never  penetrates  into  the  aquiferous  system.  The 
general  cavity  is  therefore  entirely  dosed ;  it  is  formed  of  a  widened 
portion  surrounding  the  digestive  tube  (peristomachal  space)y  which 
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contracts  at  its  upper  part  to  lodge  the  ambvlacral  ring,  and  sends 
a  flattened  prolongation  to  the  dorsal  surface  of  the  arms  (dor$aI 
space).     Within  the  aquiferous  ring  we  find  the  nervous  band  form- 
ing a  complet'C  ring  around  the  oesophagus.     To  find  this  we  have 
to  tear  a  membrane  which  envelops  it  and  separates  it  from  the 
general  cavity ;  then  we  see  the  injection  which  fills  the  space  situ- 
ated beneath  it  and   surrounds  the   nervous  system  (perinervou^ 
space).     If,  now,  we  make  a  section  of  an  arm,  we  find  in  the  lower 
part  a  furrow  hollowed  out  in  the  discoidal  ossicle,  and  which  con- 
tains the  ambulacral  canal  and  the  brachial  nerve.     This  latter^ 
flattened  and  bent  into  a  crescent-like  form,  is  in  contact  with  the 
canal  by  its  thin  margins,  and  thus  bounds  a  rounded  space  inde- 
pendent of  the  cavity  which  surrounds  it  (radial  space).     What  are 
the  relations  of  the  perinervous  space  and  of  the  radial  space  to  the 
general  cavity  ?    Around  each  ambulacral  canal  going  to  an  arm 
there  is  a  space  hollowed  out  in  the  calcareous  pieces  and  connected 
with  the  general  cavity  ;  in  the  same  way,  around  every  nerve  issu- 
ing from  the  ring  there  is  a  space  communicating  with  the  envelope 
of  the  band.    Now  these  two  spaces  advance  to  meet  each  other,  at 
the  same  time  as  the  parts  which  they  contain,  and  unite  at  the 
level  of  the  fiirrow,  thus  placing  the  perinervous  space  widely  in 
communication  with  the  general  cavity.    The  two  spaces  unite  into 
one,  which  occupies  the  whole  cavity  of  the  furrow  enveloping  the 
vessel  and  the  nerve  (peripheral  space),  and  occupying  the  circular 
interspace  between  these  two  organs  (radial  space).     Lastly  the 
general  cavity  communicates  with  the  incrusted  envelope  already 
indicated  as  surrounding  the  sand-canal  and  the  heart,  which  was 
long  regarded  as  the  sand-canal  itself  (stone-canal  of  authors). 

Tliese  observations  show  that  no  system  of  proper  canals  exists^ 
but  spaces  in  close  connexion  with  the  general  cavity. 

On  observing  a  living  animal  from  the  dorsal  side  we  see  its  body 
swell  up  and  collapse  alternately  ;  if  we  turn  it  over  in  a  liquid  con- 
taining coloured  particles  we  see  a  double  current  around  the  genital 
slits.  By  injecting  a  coagulable  liquid  through  one  of  these  slits 
we  find  that  the  orifice  gives  access  to  a  large,  closed  sac,  dilated 
in  its  ventral  region,  contracted  towards  the  back,  immersed  in  the 
general  cavity,  and  having  on  its  outer  surface  the  genital  utricles. 
These  sacs,  first  seen  by  Ludwig,  who  suspected  their  function, 
were  nevertheless  regarded  by  him  as  appendages  of  the  generative 
organs,  and  received  the  name  of  pouches.  Experiment,  and  espe- 
cicdly  the  close  relations  of  the  sac  with  the  nutritive  liquid  of  the 
general  cavity,  must  lead  us  to  consider  them  true  respiratory  sacs. 
From  these  facts  we  regard  the  circulatory  S3rstem  as  formed  by  the 
general  cavity  and  the  spaces  connected  with  it ;  and  we  think  Uiat 
tiie  respiratory  sacs,  by  their  alternate  collapse  and  dilatation,  invite 
the  blood  into  the  peristomachal  cavity  and  afterwards  drive  it  to 
the  periphery.  This  very  simple  arrangement  explains  how  the 
blood,  bathing  all  the  organs,  respires  and  is  set  in  motion. — 
Comptes  BenduSy  February  21, 1881,  p.  421. 
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XXXIV. — Seventh    Contribution  to  the    Knowledge  of  the 
Fauna  of  Madagascar  *.     By  Dr.  Albert  Gunther,  F.R.S. 

[Plate  XIX.] 

A  SMALL  collection  of  reptiles  made  in  the  district  of  Betsileo 
contains  several  very  interesting  novelties,  among  them  again 
a  distinct  species  of  Chamceleon,  The  specific  variety  of  this 
genus  seems  to  be  inexhaustible,  and  it  reminds  us  in  this 
respect  of  Anolisj  although,  fortunately,  the  species  are  dis- 
tinguished by  more  palpable  characters. 

•  The  preyious  contributions  are  the  following : — 

1.  "  Notes  on  some  Mammals  from  Madagascar,"  Proc.  Zool.  Soc.  1875, 
p.  78. 

2.  '<  Notice  of  two  new  Species  of  Manmials  from  Madagascar,''  Ann. 
&  Mag.  Nat.  Hist.  1875,  August. 

3.  '' Descriptions  of  some  new  Species  of  Reptiles  from  Madagascar,'' 
Und.  1877,  April. 

4.  ^  Description  of  four  new  Species  of  Chameleon  from  Madagascar," 
Proc.  ZooL  Soc.  1879,  p.  148. 

6.  "  Description  of  a  new  Species  of  Chamsdleon  from  Madagascar," 
Ann.  &  Mag.  Nat  Hist.  1879,  September. 

6.  "  Description  of  new  Species  of  Reptiles  from  Eastern  Africa,"  thid. 
1880,  September. 
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Chamceleon  0^  SJiauqhnessu,  sp.  n. 
(PI.  XllK.) 

This  species  is  allied  to  Chamceleon  ParsonUy  from  which 
and  other  similarly  armed  species  it  diflfers  in  the  structure  of 
the  skin. 

Snout  of  the  adult  male  produced  into  two  flat  compressed 
high  horns,  slightly  divergent  in  front,  and  covered  with 
large  scutes;  the  space  between  them  is  broad  and  deeply 
concave  and  covered  with  rather  large  shields.  Occipital 
region  flat,  slanting  from  behind  forwards,  with  a  rounded 
margin  behind,  and  without  lateral  flaps.  A  dorsal  crest  is 
indicated  by  a  short  row  of  small  pointed  tubercles,  and  ceases 
entirely  before  the  middle  of  the  length  of  the  trunk.  No 
median  series  of  enlarged  tubercles  on  the  throat  or  abdomen. 
Skin  of  the  body  and  tail  finely  granular,  with  series  of  rather 
large  rounded  tubercles  ;  similar  more  crowded  and  more 
conspicuous  tubercles  on  the  throat.  Heel  without  spur  or 
trominence. 

-^oloratipn  is  now  uniform  brownish  grey,  the  lower 
jaw  and  throat  nearly  black,  with  the  tubercles  yellowish 
white.  .        •       .    . 

I  have  seen  only  one  specimen  of  this  verr  distinct  species, 
from  Betsileo  ;  it  is  an  adult  male.  It  is  15\  inches  long,  the 
tail  measuring  9  inches. 

This  species  is  named  in  memory  of  my  fiiend  and  fellow 
labourer  Arthur  O'Shaughnessy,  who  had  zealously  devoted 
himself  to  the  study  of  Lizards,  when  his  useful  labours  were 
interrupted  by  a  premature  death  (30th  January,  iS81). 

Chamceleon  brevtcornis. 

Chanueleon  brevicomiSf  Guntlier,  Proc.  Zool.  Soc.  1879,  p.  I48,  pi.  xiL 
fig.  A. 


Of  this  species  I  have  now  a  series  of  five  male  specimen: 
before  me,  all  from  Betsileo.  The  short  protuberance  of  the 
snout,  from  which  this  species  takes  Its  name,  grows  with  age  : 
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in  an  individual  13 inches  long  the  horn  is  as  long  as  thediameter 
of  the  orbit,  covered  with  large  smooth  scales,  and  concave 
above ;  it  is  as  long  as  in  the  specimen  of  Chamceleon  malthe 
figured  on  pi.  xii.  of  the  paper  quoted.  From  that  species  G. 
brevicorms  is  readily  distinguished  by  the  posterior  notch  be- 
tween the  occipital  flaps  and  the  large  scutes  covering  these 
flaps.  In  younger  specimens  the  horn  is  only  half  or  two  thirds 
of  the  length  of  the  orbit,  or  still  shorter. 

Liophis  quinquelineatuSy  sp.  n. 


Scales  in  21  series.  Head  short;  snout  rather  pointed; 
eye  small,  with  round  pupil.  Rostral  shield  protruding, 
extending  on  to  the  upper  surface  of  the  head ;  anterior 
frontals  small,  one  third  the  size  of  the  posterior ;  vertical 
rather  longer  than  broad ;  occipitals  somewhat  shorter  than 
vertical  and  postfrontals  together.  Loreal  short;  one  prae- 
ocular,  not  reaching  the  vertical ;  two  postoculars.  Eight 
upper  labials,  the  fourth  and  fifth  entering  the  orbit.  Tem- 
porals 1  +  2  +  2,  the  foremost  in  contact  with  the  lower  post- 
ocular  only.  Three  lower  labials,  in  contact  with  the  anterior 
chin-shields.  Ventrals  148 ;  anal  divided ;  subcaudals  46. 
Posterior  maxillary  tooth  strong. 

Upper  parts  brown  ;  a  broad  margin  round  the  upper  jaw 
brownish  yellow,  both  colours  being  divided  by  a  sharply- 
defined  line.  Two  narrow  dark  lines  on  each  side  of  the  body, 
and  one  along  the  median  row  of  scales  on  the  back.  Lower 
parts  uniform  whitish. 

Two  specimens  from  Betsileo.  Total  length  17  inches, 
the  tail  measuring  3  inches. 

Pseudoxyrhoptis  micrcpSj  sp.  n. 

Jan  described  under  the  name  of  Homalocephaliis  a  genus 
of  Colubrine  Snakes  from  Madagascar  which  he  associated 
with  the  Coronellines.  I  am  inclined  to  place  it  with  the  larger 
and  more-developed  Colubers;  and  whilst  admitting  the 
Snake  described  by  him  as  the  type  of  a  distinct  genus,  I  am 
compelled  to  change  the  name,  which  is  preoccupied  in  Ento- 
mology. The  character  of  mixed  (simple  and  paired)  sub- 
caudals must  be  set  aside  in  the  diagnosis  of  the  genus,  as  a 
second  species  (described  here)  possesses  paired  subcaudals  only. 

27* 
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This  second  species  may  be  characterized  thus : — Scales 
in  25  series.  Head  depressed,  flat,  rather  narrow,  like 
that  of  an  Oxyrhapus.  Snout  flat,  obtuse.  Eye  very 
small.  Rostral  shiela  broad,  just  reaching  the  upper  surface 
of  the  head;  anterior  frontals  half  the  size  of  posterior; 
vertical  broad,  not  much  longer  than  broad ;  occipitals  as  long 
as  vertical  and  postfrontals  together.  Loreal  elongate;  one 
praeocular,  reaching  the  upper  surface  of  the  head,  but  not 
the  vertical ;  two  postoculars.  Eight  upper  labials,  the  fourth 
and  fifth  entering  the  orbit.  Temporals  1  +  2  +  3,  the  fore- 
most in  contact  with  the  lower  postocular  only.  Four  lower 
labials  in  contact  with  the  anterior  chin-shields.  Ventrals 
228;  anal  divided;  subcaudals  more  than  50  (tail  injured). 
Dentition  diacrantherian. 

Upper  parts  uniform  black,  lower  whitish. 

One  specimen  from  Betsileo.  Total  length  54  inches,  the 
tail  (restored)  measuring  8  inches.     Feeds  on  frogs. 


XXXV. — Description  of  a  new  Species  of  Frog  from  Mada" 
gascar.    By  G.  A.  Boulenger. 

Rana  guttulata. 

Vomerine  teeth  in  two  small  groups  behind  the  level  of  the 
hinder  edge  of  the  choanae.  Head  depressed;  snout  short, 
rounded ;  loreal  region  concave ;  interorbital  space  as  broad  as 
or  slightly  broader  than  the  upper  eyelid ;  tympanum  small, 
hidden.  Fingers  rather  short,  first  not  extendmg  as  far  as 
second ;  toes  rather  short,  united  to  the  tips  by  a  scarcely 
emarginate  membrane ;  tips  of  fingers  and  toes  dilated  into 
small  disks ;  subarticular  tubercles  small ;  a  blunt,  oval,  inner 
metatarsal  tubercle.  The  hind  limb  being  carried  forwards 
along  the  body,  the  tibio-tarsal  articulation  reaches  the  eye. 
Skin  granular  above,  smooth  beneath ;  a  fold  from  the  eye 
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to  the  shoulder ;  a  circular  flat  gland  below  each  thigh,  on 
its  inner  side.  Dark  brown  above,  minutely  dotted  with 
yellowish,     Male  without  vocal  sacS. 

From  snout  to  vent  123  millims. 

Five  specimens  from  Betsileo. 

Though  the  tips  of  the  finffers  and  toes  are  swollen  into 
small  but  very  distinct  disks,  tne  affinities  of  this  species  are 
not  with  those  of  the  genera  Hyhrana  and  Polypedatea  of 
authors ;  it  should  take  its  place  near  to  Rana  Kuhlii  and 
R.  lAebigiu  R.  guttulata  is  the  only  Madagascar  form  of 
either  Rana^  Hytorana^  or  Polypedatea  which  has  the  tym- 
panum hidden. 


XXXVI. — Supplementary  Report  on  Specimens  dredged  up 

from  the  Gulf  Manaar^  together  with  others  from  the  Sea  in 

the   Vicinity  of  the  Basse  Rocks  and  from  Basses  Straits 

respectively  J  presented  to  the  Liverpool  Free  Museum    by 

Capi.  H.  Cawne  Warren.     By  H.  J.  Carter,  F.R.S.  &c. 

[Plate  XVni.] 

After  my  "  Report "  on  the  specimens  from  the  Gulf  of 
Manaa^had  been  published  (^  Annals,'  1880,  vol.  v.  p.  437), 
I  received  for  examination,  through  my  friend  Mr.  Thomas 
H.  Higgin,  F.L.S.,  of  Liverpool,  a  few  more  specimens 
dredged  up  from  the  Gulf  of  Manaar,  together  with  some 
from  the  sea  in  the  vicinity  of  the  Basse  Rocks  off  the  S.E. 
coast  of  Ceylon,  and  from  Bass's  Straits,  between  Australia 
and  Tasmania,  respectively,  forming  the  remaining  portion  of 
the  same  collection  presented  to  the  Liverpool  Free  Museum 
by  Capt.  H.  Cawne  Warren  in  1879  (viz.  bearing  the  register 
number  "26.9.79"). 

With  reference  to  the  specimens  from  the  Gulf  of  Manaar, 
which  were  obtained  opposite  Tuticorin,  and  those  from  the 
sea  in  the  vicinity  of  the  Basse  Roks  (all  together  very  few 
in  number),  there  is  little  to  be  said  bevond  the  fact  that  they 
present  the  same  facies  and  are  of  tne  same  kind  as  those 
already  noticed  {op.  et  he.  cit.) ;  but  as  they  contain  a  few 
new  species  as  well  as  a  repetition  of  others  already  mentioned, 
it  will  only  be  necessary  to  describe  the  former  here,  and  give 
the  rest  together  in  a  list  at  the  end  of  the  Report. 

Amone  the  new  species  is  a  Rotalia  which  is  almost  a  fac- 
simile of  R.  spiculotesta.  but  with  an  arenaceous  covering, 
which  enables  me,  in  the  "  Observations,"  once  more  to 
state  my  reasons  for  regarding  Squamularia  varians  and  & 
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sccpula  as  not  only  allied^  but  as  farnishing  instances  of  the 
lowest  and  least  complicated  forms  of  the  nautiloid  test  among 
the  Foraminifera ;  while  the  presence  of  Gypsina  melohesioideSj 
intercalated  with  the  layers  of  a  Melobesia  and  plentifolly 
accompanied  by  Holocladina  pustulifera  and  Carpenteria 
utricularisy  together  with  a  variety  of  sponges  and  other 
minute  organisms  in  small  quantities^  testifies  not  only  to  the 
great  part  which  the  Foraminifera  hare  taken  in  the  formation 
of  many  of  these  so-called  "  Melobesian  nodules,"  but  to  the 
number  of  beings  which  have  lived  on  and  have  become  over- 

frown  by  the  laminae  of  which  they  are  chiefly  composed, 
uring  their  progressive  formation. 

Among  the  new  species  of  sponges  may  be  mentioned  Cltona 
Warreni  (so  designated  to  commemorate  not  onlv  the  gift  of 
these  valuable  specimens,  but  their  having  been  dredged  from 
the  bottom  of  tne  sea  also  by  Capt.  "Warren),  together  with 
two  new  species  of  Discodermida. 

Again,  with  reference  to  the  specimens  from  Bass's  Straits 
referred  to  me  for  observation,  it  may  be  stated  briefly  that 
they  chiefly  consist  of  calcareous  Polyzoa,  which  have  over- 
grown different  kinds  of  sponges,  whose  forms  they  now  re- 
spectively represent ;  for  in  many  instances  the  sponge  may  be 
seen  inside  tne  case  formed  by  the  Polyzoon,  Inde^  it  looks 
as  if  these  specimens  had  been  dredged  from  a  bed  of  sponges 
which  had  become  invaded,  overgrown,  and  thus  more  or  less 
destroyed  by  a  colony  of  Polyzoa. 

Among  the  sponges,  however,  there  are  a  few  interesting 
forms  which  can  easily  be  recognized  as  new  species ;  and  these 
will  be  described  in  their  proper  places: — viz.  two  which 
appear  to  belong  to  the  genus  Aaoosy  also  a  Diciyocylindrua 
marked  by  an  unusual  development  in  quantity  of  the  echi- 
nating  spicule,  and  a  specimen  of  Echtnonema  typtcum,  which, 
together  with  E.  anchoratum,  from  other  collections,  I  have  for 
the  first  time  fully  described,  having  hitherto  only  mentioned 
them  by  name.  There  are  abo  several  specimens  of  Dystdea 
Kirkity  BL,  an  Australian  species  of  my  group  "  Arenosa*' 
among  the  "  Psammonemata,"  which  appears  to  be  exceed- 
ingly abundant  everywhere  on  the  southern  coast  of  this  great 
continent,  although  the  Bass's- Straits  specimens  in  particular 
are  not  very  fine ;  still  it  has  afforded  me  an  opportunity  of 
going  into  the  whole  history  of  Dysideay  and  of  giving  a  full 
description  of  the  Australian  species  from  the  total  number  of 
specimens  of  the  latter  that  have  come  under  my  obser- 
vation. 

It  should  be  remembered,  as  stated  in  the  first  ^*  Report," 
that  all  the  specimens  are  dry. 
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Specimens  from  the  Chilf  of  Manaar  and  Basse  Rocks, 

FOEAMINIFERA. 

(h/psina  melohesioides. 

I  observe  that  many  of  the  "  Melobesian  nodules  "  in  the 
Gulf  of  Manaar  are  chiefly  made  up  of  layers  of  Mehbesioe 
intercalated  with  Gypsina  melobestoidesj  Holocladina  pustuli- 
feray  and  Carpenteria  utricularis ;  so  that,  as  before  stated,  the 
Foraminifera  are  as  much  engaged  in  forming  them  as  the 
Calcareous  Algae.  How  far  they  may  be  built  upon  by  various 
kinds  of  sponges  and  other  organisms  afterwards  (that  is,  as 
they  are  progressively  enlarged  by  such  lamination)  must  de- 
pend a  great  deal  on  accidental  circumstances ;  but  there  can 
be  no  doubt  that,  if  ever  fossilized,  they  will  each  contain  a 
great  variety  of  organic  remains.  Hence  we  should  not  be 
surprised  at  finding  nodules  in  the  Chalk  similarly  constituted 
in  this  respect. 

Rotalia  arenacea,  n.  sp.     (PI.  XVITI.  fig.  10.) 

Test  translucent,  parasitic,  sessile,  subcircular,  subtrochoid, 
flat  towards  the  margin.  Trochoid  portion  formed  of  a  spire 
of  nautiloid  chambers  (fig.  10,  a),  contrasting  strongly  in  its 
brown  colour,  as  seen  through  the  test,  with  the  flat  part 
(fig.  10,  i),  which  appears  to  be  without  chambers  and  colour- 
less. Composed  throughout  of  a  heterogeneous  mixture  of 
minute  angular  grains  of  quartz  mixed  with  the  remains  of 
microscopic  organisms.  Size  of  largest  specimen  about 
l-45th  inch  in  diameter,  of  which  the  central  half  is  occupied 
by  the  coloured  or  nautiloid  part  mentioned. 

Hab.  Marine,  on  hard  objects ;  in  company  with  Rotalia 
spiculotesta, 

Loc.  Gulf  of  Manaar  and  Basse  Rocks. 

Obs.  This  is  almost  a  facsimile  of  R.  spiculotesta^  with 
which  it  is  associated ;  and  but  that  the  test  of  the  latter  is 
formed  of  calcareous  spiculiform  bodies  produced  by  the  animal 
itself,  while  that  of  the  former  is  composed  of  foreign  material 
(grains  of  quartz  &c.),  with  which  the  peculiar  spiculiform 
bodies  of  the  latter,  too,  are  often  mixed,  I  think  there  would  be 
hardly  any  appreciable  diff*erence.  It  is  much  more  abundant 
than  R,  spiculotesta^  whose  shell  is  somewhat  larger,  whiter 
towards  the  margin  or  in  the  uncoloured  portion,  ana  darker 
in  the  centre.  The  flattened  rim,  although  extremely  thin, 
still  may  be  chambered. 

It  is  remarkable  that  R.  concamerata  (Williamson,  Recent 
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Foram.  of  Great  Britain,  1857,  p.  52,  fig.  104,  pL  iv.),  which 
has  a  poriferous  calcareous  test,  and.  in  its  parasitic  form,  is 
very  common  on  the  root-portion  of  Lamtnaria  bulbosa  here 
(Budleigh-Salterton,  Devon),  is  always  surrounded  by  an 
accumulation  of  quartz-sand,  apparently  taken  up  by  its  sar- 
codic  cuticle,  which  accumulation  often  extends  so  far  up  as 
to  cover  the  summit,  and  thus  conceal  the  original  test,  when 
it  so  far  very  much  resembles  B.  arenacea.  Indeed  William- 
son's J2.  injuxta  {op.  ctt  p.  50,  figs.  93,  94,  pi.  iv.),  which  was 
found  on  this  coast,  has  an  arenaceous  test ;  and  it  may  be 
that  this  form,  after  all,  is  his  R.  concamerata^  in  which  the 
arenaceous  layer  has  been  retained ;  while  the  calcareous  one 
still  presents  the  nautiloid  spire  of  chambers  insidcy  as  in  J?. 
arenacea.  Thus,  as  I  have  before  stated  (^Annals,'  1877), 
the  arenaceous  test  may  be  as  much  perforated  as  the  original 
calcareous  one,  whose  pores  or  perforations  may  for  some  time 
be  seen  through  it,  although,  from  the  heterogeneous  character 
of  the  material  in  every  respect,  they  cannot  be  so  regular  or 
so  distinct.  I  have  made  a  similar  statement  before  regarding 
the  perforated  state  of  arenaceous  tests  termed  by  authors 
"imperforate"  (^Annals,'  1877,  vol.  xix.  pp.  204,  205, 
pi.  xiii.  figs.  7/ and  23-29).  In  short,  it  seems  to  me  to  be 
an  axiom  that  every  Foraminifer  possessing  a  calcareous j  may 
have  an  arenaceous  representative  testy  which  also  seems  to  hold 
good  among  the  sponges,  wherein  the  same  form  may  at  one 
time  belong  to  the  Jrsammonemata  and  at  another  to  the 
Rhaphidonemata,  &c. ;  that  is,  the  fibre  in  the  first  instance 
may  be  axiated  with  foreign  bodies,  and  in  the  second  with 
bodies  (spicules)  formed  by  the  sponge  itself  (*  Annals,* 
1875,  vol.  xvi.  p.  126,  Notes  Introductory  to  a  Study  of  the 
Spongida). 

Here,  too,  I  might  allude  to  Squamularia  varians  ('  Annals,* 
1870,  voL  V.  p.  321,  pi.  v.  fig.  1,  &c.),  which,  having  appeared 
to  me  to  be  the  "  arenaceous  representative "  of  Max 
Schultze's  genus,  Justified  this  name.  All  are  aware  that 
Max  Schultze  in  Ins  *  Organismus,'  &c.,  and  Dr.  Carpenter,  in 
his  '  Introduction,'  took  the  form  to  which  Max  Schultae 
gave  the  name  "  Squamulina  "  for  the  Jmsis  of  their  classifi- 
cations, on  account  of  its  simplicity ;  but  Max  Schultze's 
specimen  was  smooth,  imperforate,  and  calcareous,  as  the 
original  diagnosis  points  out,  viz. : — "  Schale  einer  plancon- 
vexen,  flachen  Linse  gleichend,  mit  der  planen  Seite  festge- 
heftet,  kalkig,  eine  einfache,  ungetheilte  Hohlunff  einschlies- 
send.  Eine  grossere  Oeflftiung  auf  der  convexen  Seite ;  feine 
Poren  fehlen  ('  Organismus  der  Polythalamien,'  Foramini- 
feren,  1854,  p.  56,  Tab.  vi.  figs.  16,  17).    Hence  objections 
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have  been  made  to  my  nomenclature ;  but  if  I  am  right  in 
assuming  the  "  axiom  "  just  mentioned,  then  8.  varians  is 
as  much  a  Squamulina  as  the  smooth  (glatt)  calcareous  test 
first  observed  by  Max  Schultze  on  the  siaes  of  "  the  glass  "  at 
Ancona.  Polymorpha  silicea^  which  Max  Schultze  also 
found  at  this  place,  and  has  figured  next  to  his  Squamulina 
levia  [op,  cit.  Tab.  vi,  fig.  10).  is  an  arenaceous  form  of 
D'Orbigny's  calcareous  Foraminifer,  and  therefore  an  in- 
stance in  point. 

Perhaps  I  may  be  also  pardoned  for  again  introducing 
Squamulina  scapula  {Haliphysema  Tumanowicziij  Bk.),  which 
most  observers  will  not  admit  to  be  a  species  of  Squamulina, 
Thus  Mdbius,  in  his  late  valuable  work  on  Foraminifera  of 
the  Mauritius  ('  Beitrage  zur  Meeresfauna  der  Insel  Mauritius 
und  der  Seychellen,  mit  14Tafeln,  1880,'  a  copy  of  which  he 
kindly  sent  me),  observes  at  p.  75,  "Da  aber  Bowerbank's 
Haliphysema  mit  Schwammnadeln  und  diesen  ahnlichen 
Fremdkorpem  besetzt  war,  so  durfte  sie  dem  Schultze'schen 
Gattungsbegriflf  Squamulina  nicht  untergeordnet  werden, 
sondem  sie  musste  als  eine  eigene  Thiergattung  erhalten 
bleiben."  But  in  his  arrangement  Squamulina  scapula 
(^Haliphysema  Tumanowiczii^  Bk.)  is  placed  at  the  com- 
mencement (that  is,  at  the  bottom  of  his  Foraminifera) ,  under 
the  heading  "  Imperforata ;"  so  that  at  least  it  would  come 
near  to  Sqiuimulina.  Still,  from  what  I  have  stated  about  the 
perforation  of  arenaceous  tests  being,  mutatis  mutandis^  the 
same  as  that  of  the  poriferous  calcareous  ones,  and  his  figures 
of  "  Haliphysema  Tumanowiczii "  (Taf.  i.  fig.  4)  actually 
representing  an  extension  of  the  sarcode  in  pseudopodiform 
filaments  from  all  parts  of  its  arenaceous  test,  I  am  still  more 
at  a  loss  to  conceive  how  this  kind  of  test  generally  can  be 
called  "imperforate." 

Admitting,  then,  for  argument  that  Squamulina  scapula 
should  form  a  distinct  genus  under  the  term  " Haliphysema^^ 
it  may  be  asked,  "  upon  what  grounds  is  this  done  when  its 
podal  disk  so  closely  represents  Squamulina  varians  that  this 
part  must  be  considered  the  test^  and  the  erect  development  a 
prolongation  in  this  form  of  the  oral  aperture  ?"  This  may 
\y%  answered  by  another  question,  viz.  "  Was  Carpenteriay  in 
1858,  so  named  from  a  similar  prolongation  of  its  oral  aper- 
ture to  that  of  Squamulina  scapulaj  which  was  not  discovered 
until  1877  0  Annab,'  vol.  xx.  p.  68)  ?"  Then  it  is  the  test^ 
and  not  the  appendages^  which  should  afford  the  generic  name ; 
hence  I  cannot  help  thinking  that  Squamulina  varians  and 
S.  scapula^  which  abound  here  together  on  the  root  of  Lami- 
naria  bulbosa^  are,  with  perhaps  a  very  slight  approach  to  a 


Digiti 


ized  by  Google 


366  Mr.  H,  J.  Carter  on  Specimens 

polythalamous  interior  of  the  podal  part,  which  is  the  test  in 
the  latter,  generically  the  same.  Otherwise  of  what  calcareous 
foraminiferal  test  is  the  arenaceous  SquamuUna  scopida  the 
representative  ? 

SPONGIDA. 

Carnosa, 

Halisarca  rubtttngensy  n.  sp.  (provisional). 

Amorphous,  indefinitely  spreading  and  agglomerating  to- 
gether every  thing  in  its  course,  at  the  same  time  that  the 
whole  is  tinned  externally  by  its  red  colour,  appearing  in  the 
form  of  a  thin  membrane  when  stretched  across  cavities,  com- 
posed of  polygonal  divisions  (ceUs)  in  juxtaposition,  filled 
with  granular^  contents  in  which  the  pi^ent  is  situated. 
Divisions  varying  in  size  under  5-6000thiB  inch  in  diameter. 

Hob,  Marine. 

Loc.  Gulf  of  Manaar. 

Oba,  At  first  Halisarca  rvbitingens  appears  like  a  HUden^ 
Irantta;  but  the  absence  of  distinct  cellular  structure,  no 
conceptacles,  and  its  greater  thinness  are  opposed  to  this  view;  at 
the  same  time  these  characters  do  not  satisfy  me  as  to  its  bein^ 
a  species  q{  Halisarca ;  hence  I  have  named  it  "  provisionally 
(that  is,  until  it  has  received  examination  in  the  living  state). 

PSAMMONEMATA. 
Hircinia  clathrataj  n.  sp. 

Skeleton  kerataceous,  massive,  sessile,  lobate ;  lobate  por- 
tions passing  into  thick  digital  processes,  subbranched,  hollow, 
clathrate.  Texture  stiff*,  resilient.  Colour  light  brownish 
yellow.  Surface  irregularly  clathrous,  covered  with  minute 
points  (conuli) .  Structure  uniformly  reticulate,  chiefly  com- 
posed of  simple,  solid,  translucent,  amber-coloured  fibre,  here 
and  there  charged  with  foreign  bodies  (quartz-grains  and 
sponge-spicules) ,  especially  towards  the  surface,  where  the 
"points  are  all  areniferous ;  forming  an  irregularly  fissured, 
clathrous,  thin  wall,  varying  under  a  quarter  of  an  inch  in 
thickness,  which  presents  itself  under  the  general  form  men- 
tioned. Size  varying  from  6  to  12  inches  in  height  and  breadth. 

Hob.  Marine. 

Loc.  Gulf  of  Manaar ;  Red  Sea. 

Obs,  I  have  never  seen  to  my  knowledge  any  thing  but 
specimens  of  the  skeleton  of  this  sponge,  which,  being  very 
tough  and  durable,  have  in  all  probability  been  picked  off"  the 
beach ;  at  the  same  time,  if  they  had  been  taken  alive  and 
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preserved  in  spirit  with  the  sarcode  present,  they  would  have 
80  much  resembled  other  species  of  Hircinia  of  a  like  kind 
that,  after  all,  we  should  have  to  fall  back  upon  the  skeleton 
for  specific  differences.  Here,  however,  the  clathrous  charac- 
ter and  hollow  condition  of  the  mass  (for  its  general  form  is 
only  represented  by  a  comparatively  thin  wall  of  sponge)  are 
so  strikmff,  together  with  its  great  abundance  and  luxuriant 
growth,  ifone  may  judge  by  the  specimens,  that  it  can  hardly 
fail  to  be  recognized. 

There  is  a  similar  sponge  at  the  Mauritius  j  but  although 
it  presents  the  same  clathrous  character,  it  is  massive  and 
solid  throughout,  with  a  dark  purple-red  sarcode :  so  there  is 
no  confounding  the  two.  But  the  sarcode  of  H,  dathrata  may 
have  been  so  coloured,  or  it  might  have  had  a  dark  dermal 
sarcode ;  for  both  the  outer  part  of  the  Mauritius  specimen  and 
H.  dathrata  generally  are,  by  "  washing  out,"  of  the  same 
colour.  So  far,  then,  it  is  desirable  to  see  these  sponges  alive, 
when,  of  course,  the  sarcode  is  present.  Such  remarks  apply 
to  specimens  of  the  Hirciniaa  generally.  My  Mauritius 
specimen  came  to  me  through  Dr.  Dickie  in  1872,  to  whom 
Col.  Pike,  U.S.  Consul  there,  had  sent  it ;  but  in  all  proba- 
bility the  hollow  species,  viz.  H,  dathrata^  is  also  to  be  found 
in  the  sea  about  that  island. 


Ehaphidonemata. 
Family  2.  Cavochalinida. 

Group  5.   TUBULODIGITATA. 

Tuhulodigitus  communis^  n.  sp. 

Khizomatous  at  the  base,  consisting  of  a  mass  of  short, 
buUate,  subbranched,  more  or  less  laterally  united,  erect 
digital  processes,  rising  from  an  irregular  spreading  growth  of 
a  similar  kind.  Stiff,  resilient.  Oolour  purple,  becoming 
light  brown  when  washed  out.  Processes  tubular;  vents 
single,  terminal.  Spicule  of  one  form  only,  viz.  acerate,  fusi- 
form, gradually  shaip-pointed,  smooth ;  smaller  in  the  axis 
than  at  the  circumference  of  the  fibre.  Size  of  specimen 
about  9  inches  in  diameter  each  way,  by  3  inches  high. 

Hah.  Marine. 

Loc.  Gulf  of  Manaar. 

Obs.  In  my  "  Notes  Introductory  to  a  Study  of  the  Spon- 
gida  "  ('  Annals,'  1875,  vol.  xvi.  p.  141)  this  kind  of  Chalina 
has  been  described ;  but  although  the  character  of  the 
^*  Family  "  b  recorded,  I  had  not  time  then  to  give  an  illus- 
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tration  of  the  "  Group  "  at  p,  194  {ibtd.)^  which  is  herewith 
done  and  named  for  this  purpose.  I  expect  that  the  species 
is  common  ;  but  it  diflfers  from  the  group  "  Digitata,"  which  is 
even  perhaps  still  more  common,  in  the  processes  being  hollow 
or  tubular  mstead  of  solid ;  that  is,  the  vents  of  the  excretory 
system  open  interiorly  into  the  general  tube  ("  cloaca,"  Bk.) . 
terminating  at  the  extremity  in  the  former,  instead  of  here  ana 
there,  laterally,  along  the  outside  of  the  cylindrical  process  in 
"Digitata."  ^ 

ECHINONEMATA. 

Halichondria  plumosa^  Johnston. 

A  small  patch  of  the  microcioniform  variety  (see  Bower- 
bank's  '  British  Spongiadae,'  1874,  vol.  iii.  pi.  xxiv.  figs.  7- 
13),  about  three  quarters  of  an  inch  in  diameter. 

Loc.  Gulf  of  Manaar. 

Ohs,  In  company  with  Microciona  affitns  and  HymerhapAia 
umspiculum,  each  about  the  same  size,  also  Leucortis  indica^ 
Haclcel,  a  calcareous  sponge,  and  Polytrema  cylindrical  growing 
together  on  a  Melobesian  nodule  about  1^  inch  in  diameter. 

Hymerhaphia  eruca. 

Of  this  sponge  only  one  small  specimen  was  found  among 
the  first  set  of  Melobesian  nodules  that  I  examined ;  but  in 
these,  the  second  set,  it  has  been  found  in  three  or  more  places 
in  abundance ;  so  the  existence  of  this  remarkable  species  is 
thus  established. 

Loc.  Basse  Rocks. 

HOLORHAPHIDOTA. 

Amorphina  megalorhaphisj  n.  sp. 

Massive,  irregularly  l§bed,  tender,  white.  Surface  irre- 
gular. Structure  amorphous,  confusea;  traversed  by  branches 
of  the  excretory  canal  systems,  which  are  large  ana  terminate 
respectively  in  scattered  vents.  Spicule  of  one  kind  only,  viz. 
acerate,  curved,  fusiform,  gradually  sharp-pointed,  smooth; 
varying  in  length  from  l-128th  to  l-23rd  inch.  Size  of 
specimens  about  1  \  inch  in  diameter  each  way. 

Hob.  Marine.     Growing  over  Balani  and  sea-bottom. 

Loc.  Basse  Rocks. 

Obs.  This  seems  to  be  a  variety  of  the  common  British 
species  Halichondria  panicea^  chiefly  diflferentiated  by  the  size 
of  its  largest  spicules,  which  is  double  that  of  the  English 
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one.  The  spicules  also  of  the  specimens  brought  home  by 
the  Rev.  A.  E.  Eaton  from  Kerguelen's  Island,  and  others 
dredged  up  by  H.M.S.  'Porcupine'  in  the  Atlantic  Ocean, 
are  much  larger  than  those  of  the  common  British  species;  so 
that  this  variation  may  extend  even  to  our  own  shores,  while 
the  single  form,  great  variety  in  size,  and  long  attenuation 
towards  the  end  of  the  spicule  generally  characterize  the 
species  everywhere. 

Haltchondrxa  tnfrequena.  n.  sp. 
(PI.  XVIII.  fig.  9,  a-rf.) 

Of  this  sponge  I  can  only  record  its  spiculation,  which 
was  found  to  the  extent  of  half  an  inch  on  the  surface  of 
Discodermta stnuosa  (to  be  hereafter  mentioned).  Spicules  of 
four  forms,  viz. : — 1,  skeleton,  acerate,  curved,  fusiform, 
obtusely  pointed  at  the  ends,  thickly  microspined  throughout 
(fig.  9,  a) ;  2,  subskeleton  (tibiella),  cylindrical,  straight  or 
undulatory,  inflated  at  each  end,  smooth  (fig.  9,  b)  ;  3,  flesh- 
spicule,  bihamate,  simple,  contort,  large  (fig.  9,  c) ;  4,  flesh- 
spicule,  equianchorate,  rather  inclined  to  the  "  angulated  " 
(Bowerbank)  kind  (fig.  9.  d).  No.  1  forms  the  body  struc- 
ture ;  and  2  is  chiefly  confined  to  the  surface,  where  the  flesh- 
spicules  are  also  most  numerous. 

Hob.  Marine. 

Loc.  Gulf  of  Manaar. 

Obs,  The  chief  character  here  is  the  thickly  microspined 
acerate  skeleton-spicule,  which  may  perhaps  be  the  represen- 
tative of  the  spined  acerate  in  Halichondria  incntstans. 

The  Tibiella.     (PI.  XVIII.  fig.  9,  b.) 

From  time  to  time,  as  it  becomes  evident  that  a  certain 
form  of  spicule  is  common  to  many  sponges  under  various 
modifications,  it  is  desirable  that  a  generic  name  should  be 
given  to  it,  to  avoid  periphrasis  in  description ;  and  thus  I 
propose  "  tibiella "  for  that  spicule  so  common  among  the 
Fibulifera,  Halichondrina,  and  some  of  the  Suberitida,  which 
has  a  distant  resemblance  to  the  shin-bone,  in  which  the  shaft 
may  be  straight  or  crodked,  cylindrical  or  fusiform,  long  or 
short,  thick  or  thin,  with  the  extremities  simply  pointed  or 
obtuse,  or  inflated  and  hastate,  or  inflated  and  clavate,  spined 
all  over  or  only  at  the  extreme  end.  Such  are  some  of  the 
modifications  which  may  be  presented  by  Dr.  Bowerbank's 
"biclavated cylindrical"  spicules  (* British  Spongiadae.'  vol.i., 
Terminology,  p.  231,  pi.  i.  fig.  19),  and  by  "no.  2^'  in  the 
above  description  of  JSalickondria  infrequens  (PI.  XVIII. 
fig.  9,  J). 
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Cliona  Warrenij  n.  sp. 
(PI.  XVIII-  fig.  6,  a-d.) 

Burrowing  under  a  layer  of  Melobesia,  and  coming  to  the 
surface  through  circular  apertures  scattered  irregularly  over 
the  Melobesian  nodule  (fig.  6,  a) .  Colour  dark  brown  now. 
Apertures  1-1 6th  to  l-8th  inch  in  diameter;  the  smaller 
ones  poriferous  and  filled  with  a  tuft  of  pin-like  spicules  held 
together  by  dark  brown  sarcode,  with  tneir  points  outwards 
(fig.  6,  b) ;  the  larger  ones,  being  vents,  are  empty  and  open 
(fig.  6,  c).  Spicule  of  one  form  only,  viz.  pin-like ;  head 
almost  spherical,  neck  much  constricted ;  shaft  large,  fusiform, 
thicker  than  the  head,  curved,  gradually  sharp-pointed,  the 
whole  smooth  (fig.  6,  d),  total  length  l-51st  mch.  Size  of 
nodule  about  1^  inch  in  diameter. 

Hob,  Marine.     Burrowing  under  Melobesia, 

Loc.  Gulf  of  Manaar. 

Obs.  The  form  of  the  spicule  generally  and  there  beinff  no 
others,  together  with  the  dark  brown  sarcode  (when  dry), 
contrasting  strongly  with  the  light-coloured  Melobesia  through 
the  circular  openings,  characterizes  this  species.  As  regards 
the  present  colour,  it  does  not  differ  much  from  that  of  Cliona 
celata  when  dry,  which  in  its  fresh  state  may  be  golden  or 
chrome-yellow. 

Suberites  Jistulattis, 

In  the  description  of  this  sponge  (in  the  former  report)  I 
have  omitted  to  mention  the  presence  of  a  minute,  simple, 
tricurvate  flesh-spicule,  about  5-6000ths  inch  long — ^that  is, 
about  half  the  length  of  the  equianchorate,  which  anchorate, 
again,  in  its  full  development,  is  so  much  bent  as  to  cause  the 
middle  arms  to  be  closely  approximated. 

Thoosa  socialis. 

Having  found  a  good  specimen  of  this  species  lining  the 
sponge-eaten  cavities  of  a  Melobesian  nodule,  and  stretching 
across  them  in  thin  films,  a  bit  of  the  latter  was  placed  in 
water  under  the  microscope  for  exanynation,  when  the  pecu- 
liar spicule  characterizing  this  species  ('  Annals,'  1880,  vol.  vi. 
pi.  V.  fig.  23,  a)  was  found  to  be  accompanied  by  me  same 
Kind  of  flesh-spicules  as  those  of  Alectona  Higgini  {ibid. 
fig.  25,  i,  c),  while  the  cake-shaped  form  (fig.  23,  J,  c)  was 
not  present. 

This  at  first  appeared  to  me  inexplicable ;  but  on  comparing 
the  characteristic  skeleton-spicule  of  Thoosa  socialis  {I,  c.) 
with  that  of  Alectona  Higgini  (fig.  25,  a)  it  became  evident 


Digiti 


ized  by  Google 


dredged  up  from  the  Gulf  of  Manaar.  371 

that  the  two  are  very  nearly  allied  in  fonn ;  and  as  no  flesh- 
spicules  were  formerly  found  with  Thoosa  socialise  it  is  not 
improbable  that  one  is  but  a  variety  of  the  other.  The  scep- 
trellum,  however,  although  alike  in  form,  is  more  than  twice 
the  size  of  that  in  Alectona  Higginij  while  the  linear  spicule 
is  not  so  long.  The  "  bit  of  film  "  examined  having  had  no 
direct  connexion  with  the  rest  of  the  sponge  lining  the  cavity, 
is  proof  that  these  spohge-spicules  formeid  part  of  the  spicu- 
lation  of  Thoosa  socialisy  and  were  not  accidental  occurrences. 

Stelletta  crassiculay  n.  sp. 

Globular,  firm.  Colour  brown-grey.  Surface  even,  areo- 
lar, formed  by  the  spreading  heads  of  the  bundles  of  zone- 
spicules,  through  which  those  of  the  anchoring-spicules 
project,  tympanized  in  the  intervals  by  the  dermal  sarcode. 
Pores  in  the  dermal  sarcode.  Vents  single,  scattered  here 
and  there.  Internal  structure,  as  usual,  hard  and  tough ;  the 
bundles  of  zone-  and  body-spicules  extending  nearly  to  the 
centre,  as  they  are  large  and  the  specimen  very  small.  Spicules 
of  six  forms,  viz.  four  skeleton-  and  two  flesh-spicules. 
Skeleton-spicules : — 1,  zone-spicule  trifid,  arms  spreading 
laterally,  slightly  extending  forwards,  and  recurved,  shaft 
long  and  smooth,  gradually  sharp-pointed,  head  l-360th  inch 
in  diameter,  shaft  l-9th  inch  long;  2,  body-spicule  large, 
acerate,  curved,  fusiform,  gradually  sharp-pointed,  smooth, 
l-9th  inch  long ;  3  and  4,  anchor  and  fork,  head  of  largest 
anchor  about  l-150th  inch  in  diameter,  shaft  variable,  l-9th 
inch  long  or  more.  Flesh-spicules : — 5,  minute  acerate,  thin, 
curved,  fusiform,  gradually  sharp-pointed,  smooth,  about 
l-80th  inch  long ;  6,  stellate,  as  usual  minute^  delicate,  with 
a  variable  number  of  straight  arms  radiating  directly  from  the 
centre  without  nucleus,  about  l-3000th  inch  in  diameter. 
Nos.  1-4  are  in  bundles,  the  anchors  and  forks  projecting  a  little 
beyond  the  surface,  and  the  flesh-spicules  chiefly  confined  to 
the  dermal  sarcode.     Size  i  inch  in  diameter. 

Hab.  Marine.  On  a  Melobesian  nodule,  attached  by  the 
anchoring-spicules. 

Loc,  Sasse  Rocks. 

Obs.  The  smallness  of  this  specimen  compared  with  the 
large  size  of  its  skeleton  and  anchoring-spiculation,  especially 
the  projecting  heads  of  the  anchors,  at  once  characterizes  it ; 
but  when  the  dermal  acerate  flesh-spicule  is  added,  the  dis- 
tinction of  the  species  becomes  complete  so  far,  since  I  do  not 
know  another  instance  in  which  the  dermal  flesh-spicule  is 
at  the  same  time  smooth  and  so  large. 
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Discodermia  ainuosa.  n.  sp. 
(PL  XVIII.  fig.  1,  a-A.) 

Surface  even,  discophorous ;  disks  (fig.  1,  a)  at  first  simple, 
in  juxtaposition,  peltate,  then  foliate,  with  shallow  denticu- 
late margin  (fig.  1,  h)  ;  afterwards  more  deeply  notched  and 
foreshadowing  a  trifid  division,  with  a  tenaency  in  some  of 
the  notches  to  assume  a  circular  form  (fig.  1,  c) ;  then  the 
same  more  intensified  and  larger,  when,  overlapping  each 
other  in  sitUy  the  circular  notches  become  convertea  into  aper- 
tures, and  then  more  especially  present  the  sinuous  lines  which 
characterize  the  species  (fig.  1,  d) ;  finally  transmuted  into 
branches  which,  becoming  subdivided  towards  the  extremities, 
end  in  filigree  expansions  (fig.  1,  e),  which,  in  the  deeper  ana 
fully-developed  structure,  interlock  with  their  neighbours  by 
subround  tubercles  constricted  at  the  neck,  which  thus  form 
a  grape-like  mass  (fig.  1,/).  Disk  at  the  commencement  or 
when  first  recognizable  simple,  subcircular,  with  even  margin 
and  short,  central,  smooth-pointed  shaft  projecting  inwards, 
nail-like,  from  the  lower  sunace,  and  encircled  above  by  faint, 
broken,  concentric  lineSy  about  l-300th  inch  in  diameter 
(fig.  1,  a).  Flesh-spicule  minute,  fusiform,  somewhat  inflated 
in  the  centre,  micrbspined  and  slightly  curved  (fig.  1,  ^,  A), 
abundant  throughout,  but  especially  over  the  discophorous  or 
external  layers.  Size  of  largest  specimen,  which  is  consider- 
ably worn  and  has  been  deprived  of  its  oisks,  about  half  an 
inch  in  diameter  each  way ;  that  of  the  smallest,  which  is 
thin  and  spreading,  hardly  more  than  the  discophorous  or 
outer  layers  thick. 

Hab.  Marine.     On  Melobesian  nodules. 

Loc.  Gulf  of  Manaar ;  Basse  Rocks. 

Obs.  The  circular  notches  of  the  disks  separately,  and  the 
sinuous  lines  which  they  present  when  overlapping  each  other 
in  aitUj  are  almost  identical  with  what  is  seen  in  KaUapsia 
cidaris ;  but  the  absence  of  papillary  projections  on  the  sur- 
face in  the  former  at  once  pomts  out  the  difierence. 

Discodermia  sceptrelUfera.  n.  sp. 
(PI.  XVUI.  fig.  2,  a-A.) 

Surface  even,  discophorous.  Colour  yellow,  becoming 
reddish  brown  under  the  influence  of  nitric  acid.  Disk  simple, 
circular,  with  even  margin,  presenting  faint,  irregular^  con- 
centric lines;  provided  with  a  short,  sharp-pointed,  smooth 
shaft,  projecting  inwards,  nail-like,  from  its  under  surface 
(fig.  2,  a) ;  soon  becoming  irregular  in  its  outline  (fig.  2,  J), 
which  assumes  a  trifid  division  (fig.  2,  c),  still  more  developed 
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in  fig.  2,  d;  ultimately  passing  into  a  four-armed,  lithistid 
spicule,  whose  branches,  becoming  subdivided  towards  the 
extremities,  end  in  filigree  expansions  (fig.  2,  c),  which,  in 
the  deeper  and  fully  developed  structure,  interlock  with  their 
neighbours  by  a  few  straggling  subrouna  tubercles  (fig.  2,/). 
Flesh-spicule  short,  thick,  sceptrelliform,  coarsely  spined 
round  the  centre  and  at  each  of  the  ends  (fig.  2,  g,  h) ;  ex- 
tremely abundant  throughout,  but  especially  on  the  surface. 
Size  of  specimen  about  i  inch  in  all  ways. 

Hab.  Marine.     On  a  Melobesian  nodule. 

Loc,  Gulf  of  Manaar. 

Obs.  The  specimen  of  this  species  had  become  overgrown 
with  a  layer  of  Melobestaj  and  would  have  remained  thus 
concealed  but  for  an  accidental  fracture,  which,  passing  through, 
caused  it  to  separate  into  two  portions,  one  of  whicn,  having 
been  boiled  in  nitric  acid,  revealed  the  character  of  its  spicu- 
lation  all  but  the  circular  form  of  the  disk  (fig.  2,  a),  whose 
existence,  in  description  and  delineation,  is  thus  inferred.  The 
specimen  is  not  only  small  but  imperfectly  developed;  so  that 
1  am  not  quite  certain  that  fig.  2,  ^  represents  the  ultimate 
development  of  the  filigree — that  is,  as  it  would  be  in  the 
deeper  structure. 

On  the  same  small  nulliporiform  nodule,  which  is  not  more 
than  an  inch  in  diameter,  there  is  a  portion  of  Discodermia 
asperaj  which  presents  a  similar  yellow  colour,  one  of  Coral- 
listes  veiTucosa  overgrown  by  Hymerhaphia  eruca^  Carpenteria 
utricularisj  Rotalia  spiculotestay  Polytrema  miniaceum^  &c., 
showing  how  many  different  organisms  may  exist  on  one 
small  Melobesian  nodule. 

Specimens  from  Bass's  Straits^  South  Australia. 

Cabnosa. 
Halisarca  bassangustiarumj  n.  sp.  (provisional). 

Amone  the  "  dredgings  "  from  Bass's  Straits  are  two  more 
or  less  thin,  light,  corrugated,  even-margined,  subcircular 
specimens  about  an  inch  in  diameter  each,  one  of  which  is 
dark  purple,  almost  black,  and  the  other  brown  in  colour. 
Both  are  charged  with  globular  bodies  like  cells,  about  3^ 
GOOOths  inch  in  diameter ;  but  while  these  are  indistinct  in  one 
of  them,  they  are  well-defined,  spheroidal,  and  capsular  in  the 
other.  How  far  these  specimens  may  have  been  brought  to 
this  state  by  exposure  in  the  waves  and  on  a  hot  dry  beach  I 
cannot  say ;  but  to  expect  Halisarca  after  such  exposure  to 
Ami.  &  Mag.  N.  Hist.  Ser.  6.  Vol.  vii.  28 
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present  any  of  its  original  features  is  ont  of  the  question.  All^ 
therefore,  that  I  can  add  is  that  the  "  brown  '*^ specimen  in  a 
smaller  state  appears  again  attached  to  Didyocylindrvs  reti- 
culata (to  be  described  hereafter)  from  the  same  locality,  and 
charged  with  the  same  kind  of  spherical  capsular  bodies  (?  ova), 
where  it  so  far  manifests  all  the  appearance  of  Halisarca^  that 
I  can  hardly  doubt  that  both  are  dried  specimens  of  one  and 
the  same,  for  which  I  propose  the  name  alwve  given.  Neither 
becomes  gelatinous  when  soaked  in  water,  although  when  dry 
the  brown  specimen  presents  here  and  there  the  appearance 
of  dried  glue,  which  the  dark  specimen  does  not.  I  admit 
that  this  description  is  not  satisfactory ;  but  under  the  circum- 
stances it  cannot  be  otherwise ;  at  the  same  time  it  is  desirable 
that  it  should  be  recorded,  to  induce  future  observation, 
Loc.  Bass's  Straits. 

PSAMMONEMATA. 

Dysidea  Kirhiij  Bk.,  1841. 

Massive,  sessile,  more  or  less  contracted  at  the  base,  thick, 
erect,  more  or  less  compressed,  simple,  lobate ;  lobes  passing 
into  mamilliform,  digital,  or  subbranched  processes ;  some- 
times digitate  and  branched,  C%a?/na-like.  Texture  subframle. 
Colour,  when  fresh,  purplish  or  grey.     Surface  even,  fibro- 


reticulate,  with  the  interstices  tympanized  by  the  dermal 
sarcode.  Vents  terminal,  large,  situated  at  the  ends  of  the 
lobate,  mamilliform,  or  digital  processes,  which  are  often  in 


a  line  on  a  serrated  crest  or  ridge.  Pores  in  the  dermal  sar- 
code. Internal  structure  fibro-reticulate,  traversed  by  channels 
of  the  excretory  canal-systems,  which  terminate  in  the  vents 
just  mentioned;  fibre  composed  of  foreign  bodies  (quartz- 
grains,  sponge-spicules  entire  and  fragmentary,  &c.)  held 
together  by  a  minimum  of  sarcode  in  the  form  of  crooked 
anastomosing  threads,  whose  interstices  being  also  tympanized 
by  sarcode,  produce  a  uniformly  areolated  tissue,  which  may 
be  slightly  interrupted  by  a  little  development  in  excess  of 
the  vertical  over  the  transverse  fibre.  Size  variable;  the 
largest  specimen  I  have  seen  was  about  5  inches  long,  4  inches 
hi^  and  1^  inch  thick. 

nab.  Marine.  Growing  on  hard  objects,  which,  if  hollow, 
frequently  have  their  intenor  filled  with  it. 

lAK.  The  whole  coast  of  South  Australia ;  Mauritius  and 
Cape  of  Good  Hope. 

Obs.  In  the  year  1840  "  Rupert  Kirk,  Esq.,"  of  Sydney, 
Australia,  sent  to  Dr.  Bowerbank  "  about  fifty  species  of  various 
genera  of  sponges"  (Trans.  Micr.  Soc.  London,  1841,  voL  i. 
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p.  32) ;  and  among  them  Dr.  Bowerbank  noticed  one  almost 
identical  with  Dysideafragilis^  Johnston,  to  which  he  gave  the 
name  of  ^^Dysidea  Kirkii  {ibid.  p.  63,  pi.  vi.).  This  species 
in  structural  composition  appeared  to  Dr.  Bowerbank  to  be,  if 
any  thing,  still  more  arenated  than  D.fragtlis ;  thus  he  states, 
"  in  D.fragiJis^  Johnston,  the  primary  fibres  are  often  as  abun- 
dantly arenated  as  those  of  the  Australian  species,  while  the 
secondary  ones  are  onljr  partially  filled  with  extraneous 
matter  •  and  in  this  condition  they  are  more  or  less  tubular  " 
(Brit.  SpongiadsB,  1864,  vol.  i.  p.  212).  After  this,  viz.  in 
1874,  Dr.  Bowerbank  gave  some  very  good  representations  of 
Dystdea  fragiUs  from  specimens  now  in  the  British  Museum, 
which  I  have  examined,  but,  as  they  ajypear  when  dry  and 
washed  out  upon  our  beach  {op,  cit.  vol.  iii.  pi.  Ixix.). 

Now  Col.  Montagu,  in  1812,  who  appears  to  have  first 
noticed  this  sponge  on  the  "  south  coast  ol  Devon,"  called  it 
Spongia  friahilis  (Wemerian  Mem.  1818,  vol.  ii.  p.  114, 
pi.  xvi.  figs.  1,  2),  which  Johnston,  who  states  that  Mon- 
tagu's account  was  "  read  to  the  Society  on  the  9th  March, 
1812"  (Hist.  Brit.  Sponges,  1842,  p.  37,  footnote),  changed 
generically  to  ^^ Dystdea ;  "  so  that,  besides  having  examined 
Dr.  Bowerbank's  type  specimens  now  in  the  British  Museum. 
I  am  living  on  the  coast  where  Montagu  found  the  original 
specimens ;  and,  so  far  as  the  dead  and  "  dried  form  washed 
out  on  the  beach"  goes,  the  descriptions  and  delineations 
respectively  are  accurate ;  but  not  so  as  regards  the  appearance 
of  this  sponge  while  growing  in  situ  on  the  rocks ;  for  there  it 
is  almost  identical  with  the  representation  of  Spongelia  in- 
crustans  given  by  Schmidt  (Spon^.  Adriat.  Meeres,  Taf.  iii. 
fig.  7).  Schmidt  himself  has  identified  Dysidea  fragilis  with 
i^ongeliay  Nardo  (op.  cit.  1866,  2nd  Suppl.  p.  11),  but  pro- 
visionallyy  because  ne  had  only  seen  one  of  the  "  dried  "  and 
washed-out  specimens  to  which  I  have  alluded.  It  seems  to 
me  therefore  that  Montagu's  Spongia  friahilis  of  1812  is 
Johnston's  Dysidea  fragilis  of  1842  and  Nardo's  Spongelia  of 
1847,  of  which  the  best  representation  in  the  free  state  that  I 
have  seen  has  been  given  by  Prof.  F.  E.  Schulze  of  Spongelia 
pallescens  (Zeitschrift  f.  wiss.  Zoologie,  Bd.  xxxii.  Tsrf.  v. 
fig.  2),  the  slight  variation  in  appearance  between  Spongelia 
pallescens  and  S.  incrustans  here  being  of  no  consequence. 

To  return  to  Dysidea  Kirkiiy  Bk.,  I  cannot  see  much 
diflerence  in  structure  between  it  and  Dysidea  fragilisy  both 
with  and  without  the  sarcode ;  but  in  general  form,  colour, 
and  perhaps  in  the  form  of  the  points  {conuK)  on  the  surface 
being  less  prominent,  it  difiers,  as  will  have  been  seen  by  the 
above  description. 
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There  is,  however,  a  large  specimen  (?  3  inches  in  its  longest 
diameter)  in  the  Bowerbank  collection  now  in  the  British 
Museum  labelled  *^  coast  of  Suffolk,  Dr.  W.  B.  Clarke,"  in 
which  these  conuli  are  turned  into  little  round  balls  that, 
touching  each  other,  give  the  whole  surface  a  granulated 
appearance ;  in  short  they  are  the  conuli  thus  inflated,  which, 
again,  are  the  circumferential  terminations  of  the  vertical  fibre, 
that  in  this  species  or  variety  (for  which  I  would  suggest 
the  name  of  Dyaidea  granulata)  are  more  than  ordinarily 
enlarged. 

In  my  classification,  this  genus  forms  the  type  of  the  group 
"  Arenosa,"  which  is  the  last  of  the  family  "Hircinida"  in 
my  order  "  Psammonemata,"  and  represents  the  opposite 
state  to  that  of  the  group  "  Euspongiosa,"  viz.  the  first  of  this 
order,  with  respect  to  the  amount  of  foreign  material  which 
its  fibre  contains,  inasmuch  as,  while  there  is  hardly  a  trace 
in  the  Euspongiosa  (ex.  gr.  Spongia  officinalis)^  there  isso  much 
in  Dysidea  that  it  is  barely  removed  from  sand  itself.  Thus 
Dysidea  bears  to  Spongia  officinalis  the  same  kind  of  relation 
that  some  of  the  order  Holorhaphidota,  whose  fibre  is  almost 
entirely  composed  of  spicules,  bear  to  the  kerataceous  fibre  of 
some  of  the  Rhaphidonemata,  in  which  the  spicules  are  fre- 
quently very  scanty. 

As  regards  geographical  distribution,  the  veiy  fact  of  the 
genus  Dysidea  being  the  first  step  towards  the  development 
of  the  rsammonemata,  which  may  be  said  to  culminate  in 
Spongia  officinalisy  where  the  kerataceous  element  is  almost 
every  thing,  and  tne  arenaceous  one  or  that  of  foreign  bodies 
almost  nily  it  might  be  fairly  assumed  that,  if  any  part  of  the 
order  more  than  another  is  prevalent  over  the  world,  it  will  be 
Dysidea=  Spongelia^  Nardo;  at  least,  this  is  the  case  in  the 
British  Isles,  as  may  be  seen  by  reference  to  Dr.  Bowerbank's 
'  Brirish  Spongiada '  (vol.  iii.  1874),  where,  with  the  excep- 
tion of  a  few  insignificant  specimens  of  his  Svongionella  pul- 
chella  (pi.  Ixv.  figs.  5-8)  and  Verongia  zettanaica  (pi.  Ixx. 
figs.  1^11),  nothing  but  the  representations  of  Z)y«ufcaj9a^*^ 
is  given.  Yet  the  whole  order  appears  to  exist  in  the 
greatest  luxuriance  on  the  south  coast  of  Australia,  especially 
about  the  south-west  angle,  judging  from  the  specimens 
(skeletons  for  the  most  part)  which  have  been  picked  up  and 
sent  to  England  alone,  of  which  the  collections  in  the  British 
Museum  (that  is,  including  those  which  belonged  to  the  late 
Dr.  Bowerbank)  represent  perhaps  the  finest  and  most  varied 
specimens  of  the  greatest  number  of  species  brought  together 
in  Europe.  Among  these  are  a  vast  number  of  specimens  of 
Dysidea  Kirkii  in  all  states,  from  crumbling  fragility,  owing 


Digiti 


ized  by  Google 


dredged  upfront  Bass's  Straits,  377 

to  the  absence  of  sarcode  destroyed  chiefly  by  the  presence  of 
sea-salt,  to  comparative  firmness,  with  the  dried  sarcode  still 
left  about  them ;  and  it  is  from  this  numerous  collection, 
together  with  several  belonging  to  the  Liverpool  Free  Mu- 
seum, which  were  dredged  oflF  Curtis  Island,  in  Bass's  Straits, 
by  Capt.  H.  Cawne  Warren,  that  the  description  above  given 
has  been  taken.  Among  the  latter  is  one  on  the  branches  of 
a  specimen  of  Mopsea  [isis)  encrinulay  Milne-Edw.,  to  which 
I  might  add  another  from  Algoa  Bay  on  a  specimen  of  Mopsea 
ffracilisy  Milne-Edw.,  sent  me  by  my  friend  Dr.  Dickie  in 
1873. 

The  kind  of  arenaceous  foreign  material  in  Dysidea  Kirkii 
will  of  course  depend  upon  that  of  the  locality :  viz.  if  only 
arenaceous,  it  will  be  chiefly  composed  of  sand-grains ;  if 
spiculiferous,  of  sponge-spicules  and  their  fragments,  &c. 
But  there  is  one  element,  viz.  a  little  prism  of  calcite,  generally 
banded  with  brown,  yellow,  or  red,  singly  or  in  conjunction, 
that  might  puzzle  tne  observer  if  it  were  not  stated  that  this 
comes  from  the  disintegrated  structure  of  very  thin  bivalve 
shells  like  Pinna ;  hence  the  prism  atic  form  and  banded  colours. 

The  ubiquitous  parasite  Spongiophaga  communis  also  occa- 
sionally infests  Dysidea  Kirkii.  Again  Osdllaria  spongelice^ 
Schulze,  appears  apparently  as  a  commensal  in  8pongelia 
pallescensj  wherein  Prof.  Schulze  has  found  it  even  in  the 
embryo,  as  his  published  accounts  will  show  (Zeitschrift  f. 
wiss.  Zoologie,  Bd.  xxxii.  Taf.  v.  fig.  7,  &c.),  and  also 
preparations  which  he  kindly  sent  me.  Marshall,  too,  repre- 
sents an  Oscillatorian  in  the  "  syncytium  "  of  his  Fsammoctema 
ramosum = Dysidea  ramosttj  Hackel  in  sched.  {ib,  Bd,  xxxv. 
p.  Ill,  Taf.  vii.  fig.  15).  Spongiopkaga  communis ^  how- 
ever, is  a  destroyer,  and  not  a  commensal.  At  what  period 
these  parasites  enter  the  sponge  may  be  a  matter  for  specula- 
tion, but  can  hardly  be  one  of  certainty,  as  in  Schulze's  case 
they  were  found  in  the  embryo. 

All  the  specimens  of  Dysidea  Kirkii  that  I  have  seen  have 
been  dry ;  but  as  Dysidea  is  one  and  the  same  with  Spongelia^ 
which  Prof.  Schulze  has  studied  in  the  Adriatic  while  jresh, 
I  cannot  do  better  than  refer  the  student  to  his  paper  for  all  * 
this  part  of  the  subject  (Zeitschrift  f.  wiss.  Zoologie,  Bd.  xxxii. 
p.  117  &c.  Taf.  v.-vii.  1878). 

ECHINONEMATA. 

Dictyocylindrus  reticulatus^  n.  sp. 
(Pi.  XVIII.  fig.  7,  a-c.) 

Feathery,  branched,  tufted,  stifi^.     Colour  brown.     Surface 
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rough,  composed  of  lacinulated  tufts  projecting  through  the 
reticulate  structure,  which  tufts  are  the  ends  of  the  ultimate 
branches  flattened  and  divided  into  penicilliform  processes ; 
reticulated  structure  consisting  of  sarcoae  echinated  with  small 
spined  spicules.  Neither  the  pores  nor  the  vents  seen,  from 
tne  contracted  state  of  the  tissues  ;  but  probably  the  former 
in  sarcode  lympanizing  the  interstices  of  the  dermal  reticula- 
tion, and  the  latter  numerous  and  small,  as  is  usual  in  the 
Echinonemata.  Spicules  of  two  kinds,  viz. : — 1,  skeleton-, 
acuate,  curved,. slightly  inflated  at  the  large  end,  gradually 
sharp-pointed,  smooth,  about  l-40th  by  l-1500th  inch  in  its 
greatest  dimensions  (fig.  7,  a) ;  2,  flesh-  or  echinating  spicule, 
clavatQ,  without  enlarged  head,  sharp-pointed,  spined  through- 
outj  epines  recurved  from  the  point  oackwards,  about  l-240th 
by  l-2000th  inch  in  its  greatest  dimensions  (fig.  7,  i  c) .  The 
skeleton-spicules  form  the  axial  structure,  appeaxingsetaceousl^ 
at  the  ends  of  the  penicilliform  processes ;  while  the  flesh-spi- 
cules  echinate  the  meshes  of  the  reticular  sarcode  most  proftisely. 
Size  of  branches,  of  which  there  are  two  that  appear  to  have 
grown  with  others  from  the  same  point  on  some  hard  object| 
2^  inches  high  by  l^  inch  broad  in  the  expanded  head. 

Hob.  Marine. 

Loc.  Bass's  Straits. 

Obs.  The  characteristic  feature  of  this  species  is  its  dermal 
reticulation^  in  which  the  meshes  are  densely  charged  with 
the  echinatmg  spicides,  thus  presenting  a  beautifril  and  equally 
characteristic  feature  of  the  Ectyonida  or  first  family  of  the 
order.  The  spiculation  is  like  that  of  Dictyocylindrus  in 
general,  but  not  the  same  in  particular,  while  the  general  form 
is  diflFerent  from  that  of  all  hitherto  described  species. 

It  is  on  a  part  of  this  specimen  that  the  specimen  of  HaU* 
sarca  bassangusttarum  to  which  I  have  alluded  is  attached. 

While  the  rough  lacinulated  surface  above  noticed  is  com- 
mon to  many  of  the  Echinonemata,  there  are  others  which 
are  as  equally  and  uniformly  smooth,  like  that  of  the  following 
species: — 

Eckinonema  typtcunij  n.  sp. 

Shrubbv,  cauliculate,  more  or  less  compressed  bunch-like 
or  clustral.  consisting  of  a  great  number  of  digital,  more  or 
less  branched  stalks  spreading  upwards  from  a  contracted 
sessile  base ;  more  or  less  covered  throughout  by  a  whitish 
incrustation ;  branches  cylindrical,  round,  or  slightly  com- 
pressed, more  or  less  subdivided,  terminating  in  obtuse  round 
ends.  Consistence  firm,  resilient.  Colour  white,  or  brown 
when  the  incrustration  has  been  rubbed  ofil     Surface  even, 
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covered  with  the  white  incrustation  mentioned,  in  which  the 
vents  appear  like  small  pin-holes  scattered  numeroasly  over 
the  whole  specimen,  connected  superficially  with  branched 
stelliform  grooves,  which  are  the  collapsed  chiannels  of  the 
excretory  canal-systems  to  which  they  respectively  belong. 
Pores  not  seen,  but,  in  all  probability,  in  the  dermal  sarcode 
supporting  the  incrustation.  Internal  structure  tough,  fibrous , 
kerataceous.  Spicules  of  two  kinds,  viz. : — 1,  skeleton-,  acuate, 
smooth  ;  2,  flesh-  or  echinating  spicule,  clavate,  spined ;  the 
former  chiefly  confined  to  the  centre  of  the  kerataceous  fibre, 
and  the  latter  echinating  its  surface,  while  both  combinea 
make  up  the  white  incrustation  with  which  the  surface  is 
covered.     Size  variable,  under  perhaps  18  inches  in  diameter. 

Hob.  Marine. 

Loc.  South  and  S.  W.  coast  of  Australia. 

Oha.  This  is  perhaps  the  most  abundant  species  on  the 
south  coast  of  Australia ;  and  my  description  has  been  taken 
from  at  least  a  bushel  of  specimens,  but  all  dry,  and  there- 
fore only  preliminary  to  that  which  may  one  day  be  made  of 
this  species  when  in  the  fresh  state  or  well  preserved  in  abso- 
lute alcohol,  and  studied  after  the  satisfactory  manner  followed 
by  Prof.  F.  E.  Schulze  of  Gratz.  (See  "  Structure  and  Ar- 
rangement of  the  Soft  Parts  in  Euplectella  aapergiUum^^^ 
Voyage  of  H.M.S.  '  Challenger,'  1880.) 

Echinonema  anchoratum^  n.  sp. 

Flat,  fan-shaped,  thin,  more  or  less  stipitate.  Like  the  last 
species  in  every  thing  but  form  and  spicidation,  the  latter 
only  difiering  in  the  presence  of  a  small  naviculiform  equi- 
anchorate  flesh-spicule.  Size  variable,  under  8  inches  in 
diameter. 

Hab,  Marine.     Common. 

Loc.  South  coast  of  Australia. 

Ohs.  The  presence  of  the  equianchorate,  together  with  the 

feneral  form,  distinguishes  this  from  the  last  species ;  yet  I 
ave  seen  some  specimens  with  round  cylindrical  stalks,  like 
those  of  E.  typicum^  also  charged  with  this  little  navicular 
form  of  equianchorate,  which  is  the  same  as  that  of  the  Micro- 
cionina ;  so  its  presence  or  absence,  probably,  in  the  Ectyo- 
nida  does  not  go  for  much  in  specific  determination. 

I  have  given  descriptions  of  these  two  species,  not  only 
because  the  former  is  among  the  specimens  dredged  by  Capt. 
Warren,  but  because  I  have  alluded  to  this  type  by  name  only 
in  my  "  Notes  Introductory  to  a  Study  of  the  Spongida  "  ('An- 
nals,' 1875,  vol.  xvi.  p.  195),  as  promised  in  tne  "third  part " 
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of  this  publication,  for  the  illustration  of  one  of  the  genera,  to  be 
hereafter  included  in  the  provisional  group  "  Pluriformia." 

AcantkeUa  sttpitata^  n.  sp. 
(PI.  XVIU.  fig.  8.) 

Head  globular,  branched,  aculeate,  supported  on  a  long 
naked  stem.  Stiff.  Colour  now  brownish  green.  Surface  com- 
posed of  aculeations  which  are  the  ultimate  divisions  of  the 
oranches,  united  togetlier  by  fenestral  expansions  of  sarcode. 
Spicule  of  one  form  only,  viz.  acuate,  slightly  curved  or 
undulating,  abruptly  sharp-pointed,  smooth,  25  by  f-1800th 
inch  in  its  greatest  dimensions  (fig.  8) ;  arranged  in  bundles 
in  the  branched  head  so  as  to  project  a  little  beyond  the 
sarcode;  confusedly  in  the  stem,  which  is  hard  and  com- 
pact. Size : — head  2  inches  in  diameter ;  stem,  up  to  where 
it  commences  to  branch  into  the  head,  2  inches  long  bv 
l-6th  inch  thick,  much  worn  and  pointed  towards  the  end, 
which  has  been  broken  off  from  its  original  point  of  attach- 
ment. 

Eab.  Marine. 

Loc.  Bass's  Straits. 

Obs.  This  sponge  differs  very  little  from  Schmidt's  Acann 
theUa  acuta  (Sj>ong.  Adriat.  Meeres,  p.  75,  Taf.  vi.  fig.  7), 
except  in  the  size  of  the  spicule,  which  is  about  five  times 
smaller  than  that  of  the  type  specimen  in  the  British  Museum. 

HOLOEHAPHIDOTA. 

Lairunculia  purpurea,  n.  sp. 
(PL  XVIII.  fig.  5,  o-o.) 

Flat,  compressed,  circular,  thin,  cake-like  or  fungiform, 
attached  on  one  side  by  a  constricted  portion  to  a  wM««e?-shell; 
texture  compact,  but  not  gelatinous.  Hard.  Colour  dark 
brown-purple.  Surface  on  the  upperside,  with  which  the 
peduncular  portion  is  connected,  ragjjed,  proliferous,  much 
darker  than  the  (?)  underside,  which  is  even ;  margin  thick, 
round,  smooth,  like  the  dark  part  generally.  Internal  structure 
compact,  densely  spiculous.  Spicules  of  two  kinds,  viz. : — 
1,  skeleton-,  acerate,  curved,  subcylindrical,  gradually  sharp- 

Sointed,  smooth,  l-75th  by  l-4000th  inch  in  its  greatest 
iameters  (fig.  5,  a) ;  2,  flesh-spicule,  sceptrelliform,  consisting 
of  a  straight  shaft  spined  over  each  end  entirely  and  discoidly, 
and  in  two  separate  rings  around  the  shaft  on  one  side  the 
middle  line,  tne  latter  often  commingled  by  an  irregular  dis- 
position of  the  spines,  about  l-857th  inch  long  (fig.  5,i,c). 
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Skeleton-spicules  chiefly  confined  to  the  body ;  flesh-spicules 
to  the  circumference,  on  the  (?)  upperside  and  darker  portions, 
arranged  perpendicularly  in  juxtaposition,  with  the  spinous 
disk  of  one  end  outwards.  Size  of  largest  specimen  (for  there 
are  two)  about  1^  inch  in  horizontal  diameter  and  l-8th  inch 
thick. 

Hab.  Marine. 

hoc.   Bass's  Straits. 

Ohs.  I  have  already  described  and  illustrated  a  species  of 
this  kind  from  the  Red  Sea  ('  Annals,'  1879,  vol.  iii.  p.  298, 
pi.  xxvii.  figs.  1-4),  but  with  a  difierently  formed  sceptrellum 
and  of  a  light  colour ;  the  form  of  the  sKeleton-spicule,  how- 
ever, is  nearly  the  same — ^that  is,  acerate,  not  acuate  like  that 
of  another  much  larger  and  light-coloured  undescribed  species 
from  the  south-western  coast  of  Australia,  viz.  "  Freemantle," 
that  of  the  species  dredged  up  by  H.M.S.  '  Porcupine '  in  the 
Atlantic  Ocean,  and  that  first  named  and  described  by  Bocage, 
viz.  LcLtrunculia  cratera  from  St.  lago,  in  all  of  which 
the  sceptrellum  is  differently  formed. 

In  consistence  Latrunculia  purpurea  is  very  much  like 
Halichondria  svherea^  Johnston,  =  S'MJeri<e«  domuncula^  Sdt., 
and  in  the  manner  of  growth  upon  the  mussel-shell  very  much 
like  Halichondria  ficus^  Johnston. 

AxONA. 

In  1867  Dr.  Gray  gave  the  name  of  Axob  Clifioni  to  an 
unknown  sponge  whose  spicule  only  had  been  figured  by  Dr. 
Bowerbank  in  1864 ;  and  in  1873  Dr.  Bowerbank  described 
the  sponge  itself  under  the  name  of  Dictyocylindrus  dentatasj 
without  any  allusion  whatever  to  Dr.  Gray  (for  reference  in 
extenso  see  '  Annals,'  1879,  vol.  iii.  pp.  284-285,  where  the 
subject  is  fully  considered  and  therefore  need  not  be  repeated 
in  aetail  here) .  Taking  Dr.  Gray's  name  "  Axoa  "  for  the 
genus,  I  have  added  two  new  species  {op,  et  he.  cit,)^  and 
now  find  among  Capt.  Warren's  dredgings  from  Bass's 
Straits  (for  all  the  species  so  far  come  from  the  south  coast  of 
Australia)  two  more,  which,  however,  differ  so  much  from  the 
original  one,  viz.  Axos  Clifioni^=^ Dictyocylindrus  dentatusj 
Bk.,  that,  if  they  are  found  to  be  still  further  multiplied,  it  may 
be  necessary  hereafter  to  divide  them  into  genera ;  wherefore 
it  seems  desirable  at  once  to  make  a  group  of  them  imder  the 
name  "  Axona,"  with  the  following  characters : — 

AxONA,  n.  group. 
Form  variable,  surface  aculeated ;  aculeations  consisting  of 
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a  condensation  of  the  skeleton-spicules  extended  from  a  general 
axis  similarly  composed,  or  from  tlie  reticulated  fibre  of  a 
ffeneral  areolation.  Spicules  of  two  kinds,  viz.  skeleton-  and 
flesh-spicules. 

Axos  anchorataj  n.  sp. 
(PL  XVIII.  fig.  3,  a-/) 

Cauliform,  cylindrical,  cactus-like,  long,  straggling,  sessile, 
growing  from  a  small  root-like  expansion  on  a  mttssel-sheU 
(fig.  3) ;  sometimes  branched  ? ;  bent  and  twisted  upon  itself, 
snake-like  in  the  spedmensj  apparently  by  accident,  tmited 
where  in  contact.  Caulis  small  at  the  commencement,  slightly 
increasing  afterwards  and  ?  diminishing  towards  the  extremity. 
Texture  firm,  but  not  hard.  Colour  now  brown.  Surface 
aculeated  throughout  with  short,  conical,  or  obtuse  or  termi- 
nally inflated  processes,  supported  on  reticulate  ridges  tending 
to  a  longitudinal  arrangement ;  processes  projected  from  the 
points  of  the  intersection  of  the  ridges  (fig.  3,  a).  Vents 
numerous,  scattered  (fig.  3,  c).  Structure  interiorly  areolar 
throuffhout,  not  axiated ;  cells  of  the  areolation  formed  by  the 
Barcode  tympanizing  the  interstices  of  the  reticulated  fibre 
(fig.  3,  b).  Spicules  of  two  kinds,  viz. : — 1,  skeleton-,  acerate, 
nearly  straight,  fusiform,  ^adually  sharp-pointed,  smooth, 
l-85th  by  l-2000th  inch  in  its  greatest  dimensions  (fig.  3,  d) ; 
2,  flesh-spicule,  very  minute,  equianchorate,  shaft  round,  much 
curved,  nxms  falcate-linear ^  much  spread,  the  central  one  almost 
in  continuation  with  the  curve  of  the  shaft,  and  the  other  two  at 
nearly  right  angles  to  it,  about  l-1500th  inch  long  (fig.  3,63/). 
Skeleton-spicules  arranged  longitudinally  in  the  reticulated 
fibre  and  aculeations ;  flesh-spicules  scattered  throughout  the 
sarcode  generally.  Length  of  caulis  in  the  specimen  indeter- 
minable ;  diameter  near  the  base  about  l-6th  inch,  further  up 
l-3rd  inch. 

Hab.  Marine. 

Loc.  Bass's  Straits,  South  Australia. 

Oba.  The  cactus-like  character  of  this  stem  at  once  points 
out  its  affinity  with  the  genus  AocoSj  although  the  onginal 
species,  viz.  Axos  Cliftoni^  is  axiated  by  a  condensation  of  the 
SKeleton-spicule,  like  that  of  Cladorhiza  abyssicolay  Sars,  and 
Chondroctadia  virgaUiy  Sir  Wy.  Thomson,  from  the  At- 
lantic Ocean,  whose  position  also  among  the  Holorhaphidota 
is  not  yet  determined.  In  general  form,  when  fresh,  Axos 
anchorata  seems  to  have  been  something  like  that  species  of 
Cactus  commonly  called  "  creeping  cereus  "  ( C.  flaaelliformis) ; 
and  so  far  again  it  resembles  the  long  stems  of  Axos  Clijhni 
(see  Dr.  Bowerbank's  excellent  figure,  Proc.  ijool.  Soc  Lond. 
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1873,  pi.  xxix.).  which,  however,  branch  off  in  great  plurality 
from  a  short  thick  stipes  and  are  not  single  and  sessile  as  in  Axoa 
anchorata ;  but  the  specimens  tirom  which  I  have  been  obliged 
to  take  mj  description  are  so  imperfect  that,  although  there  is 
sufficient  to  establish  the  species,  especially  in  the  peculiar 
form  of  the  equianchorate,  further  observation  is  necessary  for 
its  completion ;  and  such  is  tlie  case  with  the  following  frag- 
ment, which  amounts  to  nothing  more  than  3  inches  of  the 
stem,  with  neither  root  nor  termination,  but  yet  again  pre- 
sents sufficient  for  specific  determination,  and  may  be  de- 
scribed under  the  proposed  designation  of  ^^fhutatd*^  as 
follows : — 

Axo8  Jibulafa.  n.  sp. 
(PL  XVIIL  fig.  4,  o^.) 

In  general  form  and  structure  this  species  appears  to  have 
been  the  same  as  the  foregoing,  differing  only  in  its  spicula- 
tion,  which  consists  of  two  kinds  of  spicules,  viz. : — 1,  skeleton-, 
acerate.  curved,  fusiform,  gradually  sharp-pointed,  smooth, 
1-llltn  by  l-2400th  inch  in  its  greatest  dimensions  (fig.  4,  a) ; 
2,  flesh-spicule,  very  minute,  simple,  bihamate  {Jibula)y 
l-2400th  mch  long  (ng.  4,  i,  c).  Spicules  arranged  as  in  the 
foregoing  species.  Size  of  specimen,  including  the  bends  of 
its  contorted  condition,  about  4  inches  long  by  |  inch  in  dia- 
meter. 

Hob.  Marine. 

Loc.  Basses  Straits,  South  Australia. 

Obs.  This,  as  before  stated,  is  a  very  poor  specimen  and 
requires  even  still  more  observation  to  complete  its  description 
than  that  of  A.  anchoratay  especially  as  the  bihamate  is  simple 
and  therefore  does  not  afford  the  peculiar  character  of  the 
equianchorate  in  A.  anchorata. 

Following  is  the  supplementary  list  of  Foraminifera  and 
Spongida  obtained  from  dredgings  in  the  Gulf  of  Manaar  and 
the  sea  in  the  vicinitv  of  the^asse  Kocks,  together  with  one 
of  the  Spongida  dredged  in  Bass's  Straits,  South  Australia. 

Specimens  from  the  Ghilf  of  Manaar  and  the  Basse  Rocks 
indicated  by  the  abbreviations  G.  M.  and  B.  R.  respec^ 
tively. 

FORAMINIFERA. 

Poljtrema  miniaceum.    U.  M.  Rotalia  spiculotesta.    G.  M.  and 

cylindricum.    G.  M.  B.  R. 

Carpenteria  utricularis.    G.  M.  arenacea,  n.  sp.    G.  M.  and 

Gypaina  melobeaioides.    G.  M.  B.  R. 

Holocladina  pustulifeia.    G.  M. 
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SPONUIDA. 

Ord.  i.   CA.BK08A. 

Hafisarca  nilntiDgens,  n.  sp.  proy.       Chondrilla  nucola.    G.  M. 
G.  AL  and  B.  R. 

Ord.  ilL   PSAJOCONEICATA. 

Hircinia  fdsca.    G.  M.  and  B.  R.        ^icinia  clathrata,  n.  sp.    G.  M. 

Ord.  It.  RHAPHii>ONSici.Ti.. 

Tubulodigitus  communiB.    G.  M.        Oceanapia  (Desmacidon,  Bk^  Jef- 

fireysiL    Australian  variety,  vii. 
without  bihamates.    B.  B. 

Ord.  V.  £cHiEroinsMATA. 

lOcrociona  atrosanguinea.    G.  M.  Hymerhaphia  eraca.    G.  M.  and 

affinis.    G.  M.  B.  R. 

ojuinqueradiata.    G.  M.  unispiculum.      G.  AL  and 

fascispiculifera.    G.  M.  B.  R. 

Ord.  Vi.  HOLOBHAPHIDOIA. 

Amorphina  meffalorhaphia,  n.  sp.  Geodia  ramodigitata.     G.  M.  and 

B.R.  BR. 

Esperia  serratohamata.    G.  M.  Stelletta  euastrum.    G.  M. 

Hymedesmia  stelliyarians.    G.  M.  crassicula,  n.  sp.    B.  R. 

and  B.  R.  Oorallistes  verrucosa.    G.  M. 

Cliona  Warreni,  n.  sp.    G.  M.  Discodermia  aspera.    G.  M. 

PlacospoDgia  melob^oides.  B.  R.  Iffividiscus.    G.  M. 

Samus  anonymus.    G.  M.  sinuosa,  n.  sp.     G.  M.  and 

Thooea80cialis(withfle8h-6picule6).         B.  R. 

G.  M.  sceptrellifera;  n.  sp.    G.  M. 

Ord.  yiii.  Galoabea. 
Leucortis  indica,  HackeL 

Specimens  of  Spongidafrom  Basses  Straits. 

Halisarca  bassangustianim,  n.  sp.  Acanthella  stipitata,  n.  sp. 

(prov.).  Halichondria  incrustans. 

Dysidea  Eirkii,  Bh,  ^  Spirastrella  cunctatrix,  Sol, 

Oceanapia  (Desmacidon)  Jeffireysii  Latrunculia  purpurea,  n.  sp. 

The  Australian  variety  2>.  fUtur-  Axos  anchorata,  n.  sp. 

lo$a,  Bk.  fibulata,  n.  sp. 

Echinonema  typicum,  n.  sp.  Tethya  lyncurium,  P  Cliftoni,  Bh, 

Dictyocylindrus  reticulatus,  n.  sp.  Leucetta  Pprimigenia,  HackeL 
HsJichondzia  plumosa.    Variety. 

Besides  the  above  there  are  more  or  less  of  the  remains  of 
manj  other  species,  once  fine  specimens,  but  now  encased 
by  calcareous  Polyzoa,  and  more  or  less  destrojed,  as  before 
mentioned. 
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EXPLANATION  OF  PLATE  XVm. 

N.B.  All  the  spicules  are  drawn  to  the  scale  of  l-12th  to  l-1800th 
inch,  except  fig.  9,  which  is  on  the  scale  of  l-24th  to  l-6000th  inch,  and 
the  '^  more  magnified ''  flesh-spicules  in  figs.  \h,  2  A,  3  e,  4  6,  and  5  6, 
which  are  on  the  scale  of  l-12th  to  l-6000th  inch.  Figs.  3  and  6  are  of 
the  natural  size,  and  fig.  3,  a,  b,  enlarged  views  of  the  former. 

Fig,  1.  Diseodermia  sinuosa,  n.  sp.  o-e,  transformation  of  the  disk  to  the 
lithistid  form ;  /,  mterlocking  of  the  filigreed  extremities  in  the 
fully  developed  spicule;  ff,  flesh-spicule ;  h,  more  magnified 
view  of  the  same. 

Fiff,  2.  Diseodermia  seeptrelUfera,  n.  sp.  o-e,  transformation  of  the  disk 
into  the  lithistid  form ;  /,  interlocking  of  the  filigreed  extremi- 
ties in  the  fully  developed  spicule ;  ^,  flesh-spicule ;  h,  more 
magnified  view  of  the  same. 

Fig,  3.  Axo8  anchorata,  n.  sp.  (nat  size),  growing  on  a  mussel-shell. 
a,  magnified  view  of  surface ;  b,  the  same  of  internal  structure 
in  the  transverse  section ;  c,  vents ;  df  skeleton-spicule ;  e,  flesh- 
spicule  ;  /,  the  same,  more  magnified. 

Fig,  4.  Axo8  JUmkUa,  n.  sp.  a,  skeleton-spicule;  6,  flesh-spicule ;  e,  the 
same,  more  magnified. 

Fig,  5.  Latrunculia  purpurea,  n.  sp.  a,  skeleton-spicule ;  6,  flesh-spicule, 
a  sceptreUum ;  c,  the  same^  more  magnified. 

Fig,  6.  Cluma  Warrenij  n.  sp.,  in  attu,  a,  Melobesian  nodule;  b,  pore- 
head  ;  c,  vent ;  d,  spicule. 

Fig,  7.  Dictyocylindrusreticulatusj  n.  sp.  a,  skeleton-spicule ;  6,  flesh-  or 
echinating  spicule ;  c,  the  same,  more  magnified. 

Fig,  8.  AcantheUa  stipitata,  n.  sp.    Skeleton-spicule. 

Fig,  9.  Halichondria  infrequenSy  n.  sp.  a,  skeleton-spicule ;  6,  ''tibiella  " 
or  subskeleton-spicule ;  c,  flesh-spicule,  bihamate;  d,  flesh-spi- 
cule, equianchorate,  firont  and  lateral  views. 

Fig,  10.  Hotalia  arenacea,  n.  sp.    a,  trochoid  portion ;  b,  flat  rim. 


XXXVII. — Note  on  Papilio  nebulosus,  Butler. 
By  Lionel  de  Nicbville. 

In  the  Ann.  &  Mag.  of  Nat.  Hist.  5th  ser.  vol.  vii.  p.  33. 
n.  2,  pi.  iv.  fig.  3,  Mr.  A.  G.  Butler  describes  and  figures  a 
new  Fapilio  from  Darjiling  under  the  name  of  nebulosus. 
The  Indian  Museum,  Calcutta,  has  lately  had  presented  to  it, 
by  Capt.  G.  F.  L.  Marshall,  R.E.  (to  whom  Mr.  F.  Du  Cane 
Godman  gave  one  of  the  specimens  which  had  recently  been 
purchased  by  him  at  Darjiling) ,  a  very  similar  (male)  speci- 
men. On  the  upperside  it  differs  from  P.  nebulosus  in  the 
ground-colour  of  the  whole  of  the  fore  wing  being  dull  black, 
except  that  portion  of  it  which  is  internal  to  the  subbasal 
blacK  band  present  in  ordinary  Sikkim  specimens  of  P.  antt- 
phatesy  Cramer,  and  which  in  my  specimen  is  sap-green  in- 
stead of  cretaceous  white.     In  P,  nebulosus  there  are  said  to 
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be  two  pale  belts  :  in  my  specimen  there  are  a  few  grey  scales 
on  the  portion  of  the  wing  corresponding  to  the  interval  be- 
tween tne  first  and  second  subbasal  black  belts  in  P.  anti- 
phatesj  as  also  on  the  intemo-median  area  near  the  outer 
angle.  The  outer  half  of  the  second  U-shaped  mark,  as  also 
the  submarginal  band,  is  sap-green  instead  ot  white.  The  hind 
wing  as  in  P.  nebulosus.  6n  the  underside  the  fore  wing  is 
marked  as  in  P.  nebulosuSy  i,  e.  difiers  from  the  upperside  in 
having  the  base,  U-shaped  markings,  and  submarginal  band 
all  of  a  deeper  shade  of  green,  and  the  inner  margin,  together 
with  a  large  portion  of  the  median  area  behind  the  third 
median  nervule  (in  fact,  just  that  portion  of  the  wing  which 
is  covered  by  the  hind  wing  when  the  insect  is  at  rest  with  its 
wings  closed  over  its  back),  ashy  white.  Hind  wing  as  in 
Sikkim  specimens  of  P.  antiphateSy  except  that  the  area  be- 
tween the  middle  and  outermost  black  bands  is  thickly 
clouded,  as  if  the  bands  bounding  it  had  been  "  smudged 
over  it,  with  black  scales ;  and  the  area  beyond  the  discal 
series  of  rounded  black  spots  is  also  more  or  less  clouded 
with  scattered  black  scales.  The  specimen  therefore  differs 
considerably  from  that  upon  which  ^Butler  has  founded  his 
P.  nebuhsus.  In  spite,  however,  of  its  many  points  of  difier- 
ence  from  P.  nebulosus,  and  still  more  from  P.  antiphates^  I 
am  exceedingly  averse  to  calling  it  a  new  species,  being  of 
opinion  that  it  is,  like  the  first-named  species,  only  a  melanoid 
variety  of  P.  antiphatesy  or  possibly  ratner  a  reversion  to  the 
primordial  type  of  coloration  of  the  entire  antiphates  group  of 
Papiliones. 


XXXVIII. —  The  Male  Eels  compared  with  the  Females. 
By  C.  Robin*. 

The  existence  of  sexual  difierences  in  the  common  eel  {Murmna 
anguilla,  L.,  Anguilla  vulgaris^  Rafinesque,  Rondelet)  is  open 
to  no  doubt,  at  whatever  period  of  the  year  the  examination 
is  made. 

With  very  few  exceptions  all  the  eels  described  under  the 
varietal  name  o{  pimpeneau  or  pimperneauy  from  the  maritime 
pools  and  marshes  (glut-eel  of  English  authorsf) ,  with  large 
prominent  eyes,  a  short  flat  muzzle,  a  slender  cylindrical  body, 

•  Translated  from  the  '  Comptes  Rendus/  February  21, 1881,  pp.  378- 
883. 

t  The  broad-nosed  eel,  AnguiUa  latirosiris,  of  YarrelL 
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with  the  back  black,  and  the  pectoral  fins  a  little  larger  than 
in  the  river-eels,  not  exceeding  0*38  or  0*40  metre  &c.,  are 
males.  In  a  lot  of  Seine  eels,  having  all  the  ordinary  charac- 
ters, one  0*45  metre  long,  like  most  of  the  others,  was  a 
male.     I  have  never  foand  males  of  greater  length. 

Syrski  gives  0*43  metre  as  the  greatest  length  met  with  in 
the  males  that  he  observed. 

The  abundance  of  ^^pimpeneaux  and  their  strongly  marked 
characters  may  even  lead  us  to  say  that  there  are  few  species 
of  fishes  in  wnich  the  external  sexual  characters  are  so  dis- 
tinctive of  the  male  in  comparison  with  the  female  as  in  the 
Eels.  Only  the  male  docs  not  quit  the  shores  of  the  sea, 
except  at  the  period  of  reproduction,  to  go  to  the  bottom ; 
whilst  the  female  only  goes  to  the  sea,  quitting  the  fresh  water, 
temporarily  and  at  the  same  period. 

The  dissection  of  eels  0*35  metre  long,  or  thereabout, 
shows  at  the  first  glance,  in  all  seasons,  whether  the  animal 
is  male  or  female.  Instead  of  the  well-known  characters  of 
the  ovary,  a  continuous  semitransparent  ribbon,  of  a  yellowish 
colour,  folded  like  a  frill,  we  see  in  the  same  place,  with  the 
same  relations,  the  same  difiierences  of  length  to  the  right  and 
left,  and  of  diminution  of  breadth  at  the  posterior  extremity, 
the  testis,  a  delicate  narrow  ribbon,  more  or  less  rose-coloured, 
or  of  a  semitransparent  grey  tint,  rarelv  whitish.  It  is  formed 
of  a  series  of  flattened  floating  lobes,  most  frequently 
2  millims.  broad  and  of  twice  that  length,  the  greatest  thick- 
ness of  which  does  not  exceed  1  millim.  out  of  the  time  of 
reproduction,  with  the  inner  surface  convex  and  the  other 
flat,  the  outer  or  free  margin  thin,  rounded  into  a  quadrant, 
the  lobes  all  united  at  their  base  only  bv  the  deferent  canal 
&c.,  and  with  independent  and  distinct  lobules. 

The  peritoneal  fold  which  envelops  them,  as  is  also  the 
case  with  the  ovaries,  attaches  them  to  the  sides  of  the  ver- 
tebral column  and  of  the  swim-bladder.  In  females  of  the 
same  size  it  b  a  continuous  ribbon,  a  centimetre  or  more  in 
width,  of  a  yellowish  white  colour,  more  or  less  opaque  or 
semitransparent.  that  we  find  interposed  in  the  same  manner 
between  the  abaominal  viscera  and  the  corresponding  portion 
of  the  ventral  wall. 

These  differences  between  the  male  and  female  eel,  percep- 
tible at  the  first  glance,  are  sufficient  to  enable  them  to  be 
recognized ;  but  it  is  necessary  to  ascertain  them  from  the 
moment  when  there  are  males  different  from  the  pimpeneauy 
that  is  to  say,  having  the  external  characters  of  the  small  or 
middle-sizea  females.  These  differences,  moreover,  are  greater 
than  those  which  exist  between  the  ovary  and  the  testis  of  the 
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Murcenm  *  and  of  various  other  fishes ;  they  may  even  be 
compared  with  those  which  exist  between  the  testes  and  the 
ovaries  in  the  Batrachia  and  Birds. 

But  these  external  sexual  differences  are  only  sufficient 
because  they  correspond  to  structural  dissimilarities  existing 
between  the  constituent  elements  of  the  internal  organs,  ful- 
filling the  physiological  function  of  male  on  the  one  hand, 
of  female  on  the  other,  and  this  in  spite  of  morphological, 
embryogenic  homologies  and  of  connexions  which  approxi- 
mate the  ovary  to  the  testis.  This  is  what  histology  shows 
incontestably. 

The  want  of  this  determination  of  the  minute  structure  of 
these  organs  has  caused  people  not  to  give  to  the  external 
characters  (those  of  the  pimpeneaUy  for  example)  the  impor- 
tance they  possess  as  belonging  here  to  the  male,  elsewhere 
to  the  female,  with  the  body  more  swelled  and  not  so  black, 
the  head  more  produced,  the  eye  smaller,  &c.  This  gap  has 
even  preventea  some  anatomists  from  taking  count  of  the 
external  differences  which,  at  all  seasons,  exist  between  the 
ovary  and  the  testis,  the  differences  of  structure  of  which  are 
also  always  perceptible  under  the  microscope. 

On  the  one  hand,  at  any  period  of  the  year,  the  ovanr 
shows  its  ovules,  more  or  less  developed,  but  like  those  of  all 
other  osseous  fishes,  and  its  loose  cellular  tissue,  which  maj  be 
reduced  to  a  minimum  towards  the  period  of  oviposition,  or, 
on  the  contrary,  become  in  part  cellulo-adipose  suosequently ; 
the  ovary  also  always  shows  the  narrow  projections  or  thick- 
enings of  the  surfaces  of  its  lobes,  parallel  to  each  other,  re- 
sembling folds  running  from  the  adherent  to  the  free  mar^n, 
and  passing  the  latter  in  the  form  of  small  blunt  denticu- 
lations. 

On  the  other  hand,  the  lobulate  testis,  of  firmer  consistence, 
with  a  close  cellular  texture,  without  adipose  cells,  traversea 
throughout  its  whole  extent  by  seminiferous  or  testicular  tubeSj 
or  cylinders^  which  are  flexuous,  twisted,  terminated  caecally 
at  both  ends,  at  least  out  of  the  breeding-season — that  is  to  say, 
falling  into  the  type  of  canaliculate  testes^  such  as  that  of  the 
carps. 

The  contents  of  these  tubes,  which  answer  to  what  are  called 
spermatic  capsules  in  the  case  of  other  fishes,  render  the  testis 
opalescent  whitish  grey,  instead  of  the  reddish-grey  tint  which 
is  usual  when  its  vessels  are  congested,  a  fact  connected  with 
the  absence  of  ovules  more  or  less  rich  in  yellowish  oily  drops. 
These  contents  render  the  male  organ  more  or  less  white,  and 

•  See  C.  Robin  "  Sup  le  cobup  caudal  des  AuguiUes,^  Joum.  Anat. 
PhysioL  1880,  p.  607. 


Digiti 


ized  by  Google 


M.  C.  Robin  on  the  Sexual  Differences  ofEeh.      389 

make  it  pass  into  the  state  of  milt  at  the  time  of  the  produc- 
tion of  spermatozoids. 

Out  of  the  period  of  reproduction  the  seminiferous  tubes  are 
0'08-0'09  miUim.  in  thickness,  cylindrical,  twisted  in  various 
directions,  and  ramified  once  or  twice.  Some  of  them 
anastomose  with  their  nearest  neighbours.  Their  extre- 
mities are  closed,  rounded,  with  or  without  a  slight  inflation. 
For  the  most  part  one  of  the  extremities  is  situated  close  to 
the  surface  oi  the  organ,  which  is  covered  with  a  delicate 
peritoneal  tunic.  None  of  them  is  particularly  directed  towards 
the  deferent  canal,  and  none  opens  into  the  latter. 

The  flexuosities  of  the  tubes,  their  volume,  and  their  struc- 
ture give  to  the  tissue  of  the  organ  the  characteristic  arrange- 
ment and  the  aspect  usually  observed  in  the  testicular  tissue  of 
the  higher  Vertebrata.  It  is  only  by  an  enormous  dilatation 
at  the  breeding-season  that  we  can  imagine  that  these  canali- 
culi  arrive  at  the  state  of  seminal  capsules. 

These  tubes  are  immersed  in  a  dense  web  of  cellular  tissue, 
without  adipose  vesicles,  and  of  a  thickness  between  the  tubes 
about  half  that  of  the  latter.  The  ramifications  of  the 
vessels  coming  from  the  base  of  the  lobes  run  along  by  the 
tubes  and  form  around  each  of  their  extremities,  rounded  at 
the  surface  of  the  organ,  a  circular  mesh  0'08  millim.  in 
breadth ;  these  altogether  constitute  an  abundant  network. 
The  examination  of  the  entire  lobe,  before  making  thin  sec- 
tions, might  lead  one  to  suppose  that  these  meshes  circum- 
scribe so  many  closed  vesicles  or  seminal  capsules,  whilst  we 
have  to  do  only  with  the  extremities  of  tne  seminiparous 
canaliculi. 

By  the  assistance  of  Dr.  Hermann,  preparator  of  the  course 
of  histology  of  the  Faculty  of  Medicine,  I  have  been  able  to 
ascertain  that  these  tubes  are  composea  of  a  delicate  proper 
wall  (O'OOl  millim.),  which  is  transparent  and  homogeneous, 
folds  readily,  and  is  strongly  adherent  to  the  exterior  tissue. 
Their  inner  surface  is  uniformly  lined  with  a  single  series  of 
regularly  prismatic  epithelial  cells,  with  their  outer  surface  or 
base  polygonal,  which  separate  easilv  from  the  wall  and  are 
attenuated  at  their  inner  extremity.  They  bound,  in  the  direc- 
tion of  the  axis  of  the  tube,  a  narrow  canal,  which  is  often 
apparently  closed,  in  consequence  of  the  contiguity  of  these  ex- 
tremities of  the  bounding-cells.  The  latter,  which  are  finely 
granular,  contain  a  comparatively  large  hyaline  nucleus  with- 
out granules,  with  a  brilliant  yellow  nucleolus.  The  cells 
which  are  immediately  contiguous  are  broken  by  separation, 
giving  to  the  preparing  fluid  an  opaline  or  lactescent  appear- 
ance ;  floating  in  it  are  their  shining  yellowish  granules  and 
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their  nuclei,  which  are  set  free,  and  may  or  may  not  become 
slightly  irregular. 

A  deferent  canal,  about  1  millim.  wide,  with  delicate  walls, 
runs  along  the  adherent  inner  or  dorsal  margin  of  each  testis 
from  one  end  to  the  other.  These  unite  in  a  single  cavity  or 
seminal  vesicle  at  the  level  of  the  cloaca.  The  seminal  vesicle 
opens  into  the  urethra  by  the  genital  pore,  and  by  the  urethra 
almost  immediately  into  the  cloaca.  The  wall  of  this  spermi- 
duct  is  at  the  utmost  ^  millim.  in  thickness.  It  is  composed 
of  an  inner  layer  of  longitudinal,  and  an  outer  one  of  circular 
fibres ;  both  of  these,  at  the  base  of  the  lobes  and  a  little  upon 
their  outer  surface,  entangle  their  bundles  with  those  of  the 
envelope  of  the  male  organ.  These  layers  are  formed  of 
cellular  tissue  evidently  mixed  with  smooth  muscular  fibres. 

A  single  series  of  small  polyhedric  epithelial  cells  lines  the 
inner  surface  of  the  deferent  canal.  Adherent  to  the  inner 
border  of  all-  the  delicate  testicular  lobules,  it  is  thus  lodged 
within  the  peritoneal  fold  attaching  the  testis  to  the  swimming- 
bladder  and  the  upper  part  of  the  abdominal  walls. 

As  will  be  seen,  with  regard  to  the  determination  of  the 
male  sex  of  the  Eels,  we  had  to  compare  the  well-known 
female  generative  organs  with  their  homologues  in  the  nume- 
rous inonviduals  or  groups  of  individuals  which  have  external 
characters  somewhat  different  from  those  of  the  most  widely, 
distributed  of  these  fishes. 

The  absence  of  ova  in  the  one  set,  their  presence  at  all  times 
in  the  others,  iV  ^  -j^  millim.  in  diameter,  so  easily  ascer- 
tained, might  have  frunished  a  demonstration,  even  without 
the  comparison  of  the  structure  of  the  organ  without  ovules 
with  the  testis  of  other  fishes. 

These  comparisons  ought  certainly  to  have  been  made 
before  any  investigation  tending  to  prove  the  existence  of  an 
exceptional  hermaphroditism,  or  indeed  before  imagining, 
without  any  previous  study  of  the  evolution  of  the  ovary,  that 
the  organ  described  as  the  testis  is  only  an  ovary  which  has 
not  arrived  at  its  complete  development. 

The  testicular  structure  in  the  organ  of  certain  eels  which 
is  the  homologue  of  the  ovary  of  the  others  being  incontest- 
able, all  that  has  been  said,  even  within  the  last  few  years,  of 
this  hamaphroditism,  and  of  the  resemblance  in  this  parti- 
cular between  the  Eels  and  the  SerranidsB,  need  no  longer  be 
discussed. 

We  may  add  that  in  the  Murcence  (3f.  helena,  L.)  the  gene- 
rative organs  constitute  no  exception  to  what  they  are  in  other 
osseous  fishes.  The  males  of  the  Congers,  or  rather  the  place 
of  their  ordinary  sojourn,  alone  remain  to  be  discovered. 
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The  sex  being  ascertained,  the  general  facts  regarding  the 
reproduction  of  these  Apodal  fishes  follows  therefrom ;  and 
these  facts  do  not  differ  from  what  they  are  in  nearly  all  other 
fishes,  the  Salmons  in  particular.  Only  the  propagative 
migration  of  the  Eels  takmg  place  from  the  fresn  waters  to 
the  sea,  the  mode  in  which  oviposition  is  effected,  the  fecun- 
dation and  hatching  of  the  ova,  are  still  unknown.  The 
Salmons,  behaving  in  a  directly  opposite  fashion,  we  have 
been  able,  so  far  as  they  are  concerned,  to  study  and  utilize 
all  these  physiological  peculiarities. 

The  same  causes  have  hitherto  prevented  our  seeing  the 
testes  of  the  Eels  as  they  are  at  their  arrival  at  the  state  of 
miltj  and  observing  their  spermatozoids,  notwithstanding  the 
abundance  of  the  males  (or  pimpeneaux) .  But  the  period  of 
the  descent  of  the  females  towards  the  sea  (November)  shows 
that  it  is  in  November  and  December  that  they  ought  to  be 
studied.  These,  however,  are  the  only  two  months  during 
which  1  have  as  yet  been  unable  to  observe  them.  I  have 
ascertained  that  in  October  there  are  as  yet  no  fecundating 
elements,  and  that  in  January  there  are  no  longer  any.  In 
the  Landes  and  other  parts  of  the  south  no  doubt^  the  ascent 
of  the  young  fish  taking  place  as  early  as  the  second  half  of 
December,  instead  of  m  March,  as  in  the  Channel,  these 
investigations  will  have  to  be  made  as  earlv  as  September  or 
October.  As  to  the  return  of  the  females  trom  the  sea  to  the 
fresh  waters,  this  cannot  be  denied ;  in  fact  I  have  received 
from  M.  Dufourcet  some  female  eels  of  the  variety  sardias^ 
taken  in  Januarv  and  February  in  the  Adour  at  about 
40  kiloms.  from  the  sea,  one  half  of  which  had  the  stomach 
filled  with  examples  of  Eunice  sanguinea  and  DariSy  which 
are  exclusively  marine  invertebrates. 

Except  as  regards  the  minute  structural  determination  and 
the  truly  testicular  nature  of  the  organ  homologous  with  the 
ovaries,  the  preceding  anatomical  data  are  not  new.  The 
want  of  this  determination  and  of  the  observation  of  the  sper- 
matozoids is  probably  what  has  led  to  their  not  having  hitherto 
been  taken  into  consideration  as  they  deserve  to  be. 

Duvemoy  (Cuvier,  Anatomic  Compar(Se,  ed.  2,  1846, 
tome  viii.  p.  117)  describes  the  ruffle-like  type  of  the  testis  of 
the  Lampreys  and  Eels,  with  the  free  margin  festooned  in 
lobules,  shorter  to  the  right  than  to  the  left,  like  the  ovaries, 
&c.  He  adds  : — "  At  the  breeding-season  we  perceive  in  it 
an  innumerable  quantity  of  granulations  or  small  spermatic 
capsules,  the  rounded  form  of  which  has  often  led  to  their 
being  confounded  with  the  ovules,  at  least  in  the  Eels,  in 
which,  in  reality,  these  capsules  are  of  nearly  the  same  size  as 
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the  ovules ;  but  the  latter  are  distinguished  by  their  oval 
form."  The  ovules  are  spherical,  and  not  oval ;  but  the  other 
facts  are  fundamentally  correct.  It  is  also  in  error  that  Du- 
vemoy  adds  (p.  133) : — "  The  Eels  and  the  Lampreys  have 
no  deferent  canal,  any  more  than  an  oviduct.  Lite  the  ova, 
their  semen  ruptures  the  capsules  in  which  it  has  collected, 
and  diffuses  itself  in  the  abdominal  cavity,  whence  it  is  ex- 

Selled  in  the  same  way  as   the  ova."     But  he  correctly 
escribes  the  place  of  opening  of  the  peritoneal  canal,  the 
ureters,  &c. 

Valenciennes  thought  that  the  external  characters  regarded 
as  serving  to  establish  specific  division  among  the  common 
Eels  might  be  due  to  difference  of  sex,  and  that,  for  example, 
the  pimpeneau  {glut-eel  of  the  English)  was  the  male  of  the 
plat-bee  {grig-ed  oi  the  English).  Nevertheless  he  did  not 
venture  to  assert  that  such  was  the  case  (Diet.  d'Hist.  Nat. 
1867,  tome  i.  p.  648). 

Syrski  (Sitzungsb.  Akad.  Wiss.  zu  Wien,  Bd.  Ixxix.  1874) 
has  described  and  figured  the  homologies  between  the  flat- 
tened lobulated  testes  of  the  Eels  and  their  ovaries,  the  absence 
of  ovules  in  the  former  coexisting  with  their  presence  in  the 
latter.  He  particularly  made  known  the  deferent  canal  and 
its  cloacal  opening,  but  without  determining  the  characteristic 
testicular  structure  of  the  lobules. 

Lastly,  Dareste  (^  Comptes  Rendus,'  1875,  tome  IxxxL 
p.  159)  ftiUy  confirmed  these  observations  upon  the  pimper- 
neaux  as  regards  the  external  anatomical  character  of  the 
male  organ.  Among  the  pimpemeaux  he  notices  some  female 
individuals.  The  Indian  Anguilla  marmorata  also  fmnished 
him  with  males. 


XXXIX. —  On  a  Collection  of  Nocturnal  Lepidoptera  Jrom 
the  Hawaiian  Islands.  By  Arthur  G.  Butler,  F.L.S., 
F.Z.S.,  &c. 

[Continued  from  p.  333.] 

TortriddA. 
Chiloides,  gen.  nov. 

PcsdisecB  afline  genus ;  differt  autem  palpis  longioribus  infra  bene 
cihatis,  ciliis  antice  productis ;  capite  piloso.  Alse  posticse  ramis 
secundo  et  tertio  medianis  bene  separatis,  petiolo  nullo. 

This  ^nus  has  the  form  and  general  aspect  of  Pcedisca^ 
with  which  it  seems  to  agree  in  the  neuration  of  the  prima- 
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ries  ;  the  neuration  of  the  secondaries,  however,  diflFers  in  the 
separate  emission  of  the  second  and  third  median  branches ; 
the  head  is  clothed  above  with  long  coarse  hair,  much  longer 
than  in  Pcedisca ;  and  the  palpi  are  longer,  more  depressed, 
and  with  the  second  joint  clothed  below  with  a  long  projecting 
fringe  of  hair;  the  antennae  are  normal.  I  have  failed  to 
discover  any  described  genus  answering  to  these  characters. 

25.   Chiloides  stramineaj  sp.  n.   (No.  101) . 

General  coloration  of  a  Chilo ;  somewhat  similar  to  Pcedisca 
aUndulana :  primaries  stramineous  with  brown  veins  ;  costal 
margin  dottea  with  black ;  subcostal  area  crossed  by  numerous 
abbreviated  fine  oblique  black  lines  and  dots ;  submedian  area 
speckled  with  black  dots,  the  most  prominent  of  which  form 
a  little  group  below  the  end  of  the  cell,  and  two  oblique  series 
of  three  each,  the  first  at  basal  third,  and  the  second  just  be- 
yond the  external  third ;  a  submarginal  series  of  fine  black 
points  :  secondaries  shining  silvery  grey,  fringe  slightly  stra- 
mineous, white  towards  the  anal  angle,  with  a  slender  sub- 
basal  testaceous  line :  body  stramineous.  Primaries  below 
shining  blackish  brown,  with  pale  buff  costal  border  minutely 
and  sparsely  speckled  with  black ;  external  border  slightly 
stramineous,  black-speckled ;  fringe  stramineous,  with  a  sub- 
basal  brownish  line:  secondaries  shining  creamy  white, 
fringe  as  above :  body  pale  creamy  buff.  Expanse  of  wings 
9  lines. 

One  specimen.  "  Occurs  on  salt  marshes  near  Honolulu." 
Mr.  Kackbum  has  sent  a  specimen  (No.  95)  of  a  species 
which  I  am  unable  to  identify.  It  was  taken  "  flying  near 
the  active  crater  of  Mauna  Loa,  Hawaii ;  elevation  4000  feet." 
Whether  this  fact  has  any  connexion  with  its  condition  I 
cannot,  of  course,  say ;  but  its  abdomen  is  wanting,  and  the 
wings,  if  they  ever  possessed  a  pattern,  have  certainly  lost  it. 

26.  Proteopteryx  Blackhurnii^  sp.  n.  (No.  132). 

Primaries  above  ash-grey,  clouded  with  cupreous  brown ; 
costal  area  crossed  by  numerous  parallel  regular  oblique 
brown  stripes ;  a  broad  angulated  band  close  to  the  base  and 
a  second  just  beyond  it,  only  indicated  by  the  usual  oblique 
stripes  above  the  median  vein,  but  below  this  vein  strongly 
defined  externally  by  broad  brown  stripes ;  a  cupreous  oblique 
band  from  the  middle  of  the  costa  to  the  external  angle ;  this 
band  is  abruptly  elbowed,  widened,  and  mottled  with  black 
from  the  middle  to  the  inner  (or  dorsal)  margin  ;  apex  black, 
crossed  on  the  costal  border  by  a  triangular  white  spot  dividea 


Digiti 


ized  by  Google 


394  Mr.  A.  G.  Butler  on  Nocturnal  Lepidoptera 

by  a  slender  transverse  black  line ;  two  submarginal  white 
dots  close  to  the  apex  ;  disk  between  the  apical  patch  and  the 
elbowed  band  filled  by  a  large  semicircular  silvery  patch  en- 
closing a  grey  ^-shaped  spot  crossed  by  black  and  cupreous 
lines ;  fringe  traversed  by  parallel  dark  grey  lines :  secondaries 
greyish  brown  with  cupreous  reflections ;  fringe  silver-grey, 
traversed  near  the  base  by  a  dark  otcy  stripe :  head  and  thorax 
whitish ;  abdomen  dark  grey.  I^nmaries  below  fulirinous 
brown  with  cupreous  reflections,  costal  margin  from  just  oefore 
the  middle  spotted  with  white ;  fringe  traversed,  at  the  base 
and  in  the  middle,  by  two  slender  whitish  lines :  secondaries 
shining  silvery  white,  the  apical  half  mottled  with  grey  and 
with  slight  cupreous  reflections  ;  costal  border  crossed  by  ab- 
breviated blackish  strise :  body  below  shining  creamy  white. 
Expanse  of  wings  5  J  lines. 

Var.(No.  131). 

The  basal  bands  on  the  primaries  decidedly  blacker,  the 
second  band  well  defined  and  solid  throughout ;  the  area  im- 
mediately beyond  this  band  white,  forming  a  well-defined 
quadrate  spot  at  the  centre  of  the  inner  (dorsal)  border ;  other- 
wise similar.     Expanse  of  wings  5  lines. 

Two  specimens.  "  Flying  about  low  plants  at  Makawao, 
Maui." 

Lord  Walsingham  kindly  identified  this  for  me  as  a  second 
species  of  his  genus ;  it  comes  nearest  to  the  variety  of  P. 
emarainana  figured  at  pi.  Ixxvi.  fig.  3,  of  the  "  North-Ameri- 
can Tortricidae''  (111.  Typ.  Lep.  Het.  iv.).  His  Lordship 
has  also  referred  the  two  following  species  to  their  genera. 

27.  SteganoptychafoetorivoranSy  sp.  n.  (No.  66). 

Primaries  above  with  the  costal  half,  excepting  the  margin, 
slaty  ^ey,  inner  or  dorsal  half,  including  the  external  area 
and  fringe,  silvery  white ;  costal  margin  silvery  white,  spotted 
with  black,  some  of  these  black  spots  elongated  into  oblique 
lines ;  a  short  longitudinal  dash  close  to  the  base ;  an  oblique 
abbreviated  band  at  basal  fourth  and  a  second  just  beyond  the 
middle,  united  at  their  inferior  extremities  by  a  cross  band, 
blackish  brown ;  a  black  spot  and  a  diffused  brown  spot  close 
to  the  external  angle ;  three  longitudinal,  discal,  minute  black 
dashes  in  a  curved  series  j  apex  transversely  striated  with 
black;  fringe  externally  irrorated  with  grey:  secondaries 
shining  fuliginous  brown,  with  a  pale  line  at  the  base  of  the 
fringe  :  body  pale  brown,  collar  and  tegulse  darker ;  abdomen 
with  slight  cupreous  reflections.  Wings  below  friliginous 
brown  with  cupreous  reflections,  internal  borders  white  with 
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cupreous  reflections ;  body  below  silvery  white.     Expanse  of 
wings  6  lines. 

Two  specimens.  "Occasionally  taken  by  beating;  also 
bred  from  a  larva  spinning  together  leaves  of  a  tree  unknown 
to  me  by  name.  The  tree  in  question  superficially  resembles 
box ;  but  the  leaves  are  somewhat  larger,  and  have  a  strong, 
rather  unpleasant  scent.     Mountains  of  Oahu." — T.  B, 

28.  Phoxopteris  rujipennisy  sp.  n.  (No.  109). 

Primaries  above  rusty  orange,  blotched  with  ferruginous 
red  and  transversely  striated  with  plumbaginous  grey ;  costal 
margin  white,  crossed  by  numerous  parallel  obliaue  dark 
ferruginous  striae,  behind  and  below  which  are  parallel  plum- 
baginous striae  ;  a  short  black  dash  placed  longitudinally  just 
before  the  middle  of  the  intemo-median  area ;  a  transverse 
sprinkling  of  black  scales  between  the  two  last  grey  striae  upon 
tne  disk  ;  fringe  grey,  blotched  and  tipped  with  rose-red,  and 
with  a  pale  basal  line :  secondaries  ftiliginous  brown,  with 
slight  violet  reflections ;  fringe  whity  brown  towards  the  apex, 
but  grey  towards  the  anal  angle,  and  with  a  black  subbasal 
line :  head  and  thorax  ferruginous  red ;  abdomen  blackish, 
ferruginous  at  the  base.  Wings  below  greyish  brown,  shot 
with  purple:  primaries  with  the  costal  margin  dotted  with 
stramineous ;  outer  margin  slenderly  white ;  a  very  slender 
blackish  marginal  line;  fringe  dart  greyish  brown,  tipped 
with  red-brown,  and  with  a  white  basal  line ;  apex  dark  red- 
brown  :  secondaries  shining  grey,  whitish  at  apex,  and  with 
a  brown  subbasal  line.  Body  below  cream-coloured ;  palpi 
and  anterior  legs  above  orange.     Expanse  of  wings  4^  lines. 

One  specimen.  "  Beaten  from  the  *  Koa '  tree  singly  on 
two  or  three  occasions.  In  specimens  not  absolutely  fresh 
the  white  markings  on  the  wings  are  obscure,  approximating 
to  the  ground-colour.     Taken  on  Oahu." — T.  B. 

TineidiB. 

29.  Blabophanes  longella  (No.  68). 
Tinea  longella,  Walker,  Cat.  Lep.  Het.  xxviiL  p.  479  (1863). 

One  specimen.     Honolulu. 

The  type  of  this  species  was  from  Northern  India;  and  a 
second  example  from  South  Africa  was  recently  recogiiized  by 
Lord  Walsingham  among  specimens  of  Micro- Lepidoptera, 
taken  by  Mr.  Gooch,  and  now  forming  part  of  the  collection 
of  the  South-African  Museum.  The  only  difference  between 
these  specimens  (apart  from  size)  is  in  the  colour  of  the  head^ 
which  in  the  African  specimen  is  distinctly  orange-yellow, 
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in  the  Indian  one  pale  yellow,  and  in  the  Hawaiian  one 
(which  is  also  slightly  smaller  than  the  two  others)  nearly  pure 
white. 

B.  longella  is  nearly  allied  to  B.  monacheUa  of  Europe,  but 
unquestionably  distinct. 

30.  Blahophanes  rtisticella  (No.  110). 
Tinea  rusttcella,  Hubner,  SamiuL  eur.  Schmett  v.  fig.  335  (1827). 
One  specimen.     Honolulu. 

31.  Blahophanes  ohumhratay  sp.  n.  (No.  71). 

Primaries  above  black-brown,  with  cupreous  reflections ;  a 
large  patch  of  greenish  testaceous  occupying  nearly  the  whole 
of  the  basal  two  thirds  excepting  at  the  borders  of  the  wing, 
and  enclosing  four  black  spots  in  a  rhomboidal  form — one  large, 
hastate,  ana  within  the  discoidal  cell,  the  second  smaller, 
triangular,  at  the  end  of  the  cell,  the  two  others  small  and 
oval  upon  the  intemo-median  area;  outer  border  narrowly 
whity  brown,  speckled  with  blackish ;  fringe  grey,  pale  brown 
at  the  base :  secondaries  grey,  with  cupreous  reflections :  body 
testaceous ;  head  and  thorax  mottled  with  black.  Under  sur- 
face fuliginous  brown,  shining,  with  slight  cupreous  reflec- 
tions ;  primaries  shot  with  purple.  Expanse  of  wings 
74  lines. 

One  specimen.     "  Occasionally  taken  in  Honolulu." 

GelechiidiB. 
32.  Depressaria  usttata^  sp.  n.  (No.  69). 

Primaries  above  dark  shining  fuliginous  brown  ;  a  fasiform 
black  spot  at  the  base,  a  rounded  spot  at  the  middle,  and  a 
transverse  spot  at  the  end  of  the  cell ;  a  slender  whitish  or 
pale  line  at  the  base  of  the  fringe,  followed  by  a  darker  line  : 
secondaries  silvery  grey,  with  slight  cupreous  reflections  ; 
fringe  traversed  by  a  dusky  line  and  with  dusky  tips  :  thorax 
above  shining  fuliginous  brown;  abdomen  greyish  brown, 
with  cupreous  reflections.  Under  surface  pale  shining  silvery 
brown ;  costal  borders  and  external  border  of  primaries  testa- 
ceous mottled  with  grey.     Expanse  of  wings  1  inch. 

Two  specimens,  probably  from  Honolulu ;  but  the  exact 
habitat  is  not  given.     Mr.  Blackburn  says,  "  I  have  a  single 
specimen  (?  S )  ^^^  the  antennae  thicker  than  in  those  sent, 
and  obscurely  pectinated,  as  in  one  of  the  specimens  of  73. 
This  species  seems  to  be  most  nearly  allied  to  D.  badiella. 
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33.  Depressaria  gigaSy  sp.  n.  (No.  119). 

Primaries  above  shining  fuliginous  brown*,  irrorated  with 
black,  especially  upon  the  borders ;  a  paler  difliised  transverse 
discal  band,  not  reaching  the  costal  or  dorsal  margins,  limiting 
the  external  border;  an  irregular  black  spot  beyond  the 
middle  of  the  cell,  and  an  irregular  transverse  black  bilobed 
spot  on  the  discocellulars  :  secondaries  paler  than  the  prima- 
ries, with  a  narrow  diffused  testaceous  border  spotted  with 
blackish  at  the  extremities  of  the  veins :  thorax  dark  fuli- 
ginous brown  ;  antennae  ^ey ;  palpi  testaceous,  black-speckled, 
with  black  terminal  jomt ;  abdomen  whity  brown,  banded 
with  blackish.  Primaries  below  shining  fuliginous  brown ; 
the  apical  half  of  costal  border,  the  outer  border,  and  external 
margin  of  the  fringe  irrorated  with  whity  brown :  secondaries 
whity  brown,  densely  irrorated  with  ftiliginous  brown,  except- 
ing on  the  abdominal  border,  most  densely  towards  the  costal 
margin  ;  a  marginal  series  of  blackish  spots  as  above :  body 
below  creamy  testaceous  or  pale  buff,  the  legs  more  or  less 
irrorated  with  black  scales,  venter  with  lateral  series  of  black 
spots.     Expanse  of  wings  1  inch  11  lines. 

One  specimen.  "  Three  specimens  taken ;  one  was  at 
suffar,  the  other  two  at  light ;  all  at  about  4000  feet  up  Ualea- 
kala,  Maui." 

This  enormous  species  seems  to  belong  to  the  same  group 
as  thQ  preceding  one ;  it  perfectly  agrees  with  Depressaria  in 
all  details  of  structure,  notwithstanding  its  greatly  superior 
size. 

The  three  following  species  agree  in  general  character  with 
Walker's  genus  Chezala^  which  (notwithstanding  that  its 
affinity  to  Depressaria  is  noticed  in  the  description)  stands  near 
the  end  of  the  family  in  Walker's  Catalogue.  The  only  struc- 
tural difference  which  I  have  detected  between  this  genus  and 
Depressaria  is  in  the  slightly  different  branching  of  the  median 
nervules  of  the  secondaries,  the  second  and  third  nervules 
being  emitted  from  a  short  footstalk  instead  of  from  the  inferior 
extremity  of  the  cell.  This  character  however,  does  not, 
appear  to  be  constant ;  and  to  insist  upon  it  would  separate 
some  of  the  unquestionably  most  nearly  allied  species,  inclu- 
ding those  which,  in  pattern,  correspond  with  Walker  s  type. 

34.  Depressaria  indecora,  sp.  n.  (No.  128). 

Apparently  nearest  to  2).  Itbanotidellay  but  with  wider 
secondaries :  primaries  above  testaceous  irrorated  with  white, 

•  Seen  under  a  lens  it  is  really  yellowish  day-colour,  but  densely 
speckled  with  black. 
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and  speckled  here  and  there  with  black,  especially  along  the 
inner  or  dorsal  margin ;  costal  border  regularly  spotted  with 
black  from  the  middle  to  the  apex,  and  forming  a  continuous 
series,  with  six  or  seven  spots  on  the  outer  margin ;  an  oblique 
irregular  black  basicostal  dash  ;  a  group  of  black  spots  across 
the  discoidal  cell,  just  beyond  its  centre ;  a  black  transverse 
spot  at  the  end  of  the  cell,  a  subconfluent  angulated  series  of 
longitudinal  black  dashes  immediately  beyond  the  cell,  and  a 
second  series  of  distinct  black  dashes  halfway  between  the 
latter  and  the  outer  margin ;  fringe  pale,  with  grey  tips  and 
blackish  spots  in  continuation  of  the  black  marginal  spots : 
secondaries  brownish  grey ;  fringe  pale  testaceous,  with  the 
tips  and  a  subbasal  line  dark  ^ey,  a  slender  white  basal  line : 
thorax  testaceous,  speckled  with  black ;  abdomen  dark  grey, 
with  the  hind  margins  of  the  segments  and  anus  golden  buff. 
Under  surface  sericeous  grejr:  wings  with  blackish-spotted 
yellowish  fringes,  but  appeanng  glossy  grey  in  certain  lights ; 

Srimaries  with  black-spotted  testaceous  costal  border :  secon- 
aries  paler  than  the  primaries,  having  a  silvery  aspect: 
body  below  silvery,  like  the  secondaries ;  legs  dark  brown 
above  and  banded  with  whitish,  below  whitish.  Expanse  of 
wings  Hi  to  12|  lines. 

"  At  an  elevation  of  4000  feet  on  Haleakala,  Maui.  Grene- 
rally  started  off  rotten  trunks  and  stumps  of  trees.  Two 
specimens." — T.  B. 

35.  Depressaria  lactea^  sp.  n.  (No.  129). 

Primaries  above  cream-coloured,  more  or  less  densely 
speckled  with  testaceous  on  the  borders,  and  with  black  mark- 
ings, nearly  as  in  the  preceding  species  ;  base  occupied  by  an 
irregular  black  stripe ;  a  2-shaped  black  marking  across  the 
cell  and  a  7-shaped  black  marking  at  the  end  of  the  cell ;  an 
ill-defined  arched  series  of  subconfluent  dusky  dashes  imme- 
diately beyond  the  cell,  followed  by  an  arched  subconfluent 
series  of  longitudinal  blackish  dashes ;  apical  half  of  costal 
margin  and  external  margin  regularlj^  spotted  with  black ; 
fringe  white,  indistinctly  spotted  with  grey:  secondaries 
silvery  white,  speckled  with  grey,  especially  on  the  disk, 
where  the  greyish  irroration  forms  a  broad  belt ;  a  slender 
interrupted  subbasal  line  on  the  fringe,  which  is  aJso  spotted 
with  grey :  head  and  thorax  cream-colour ;  antennss  and  ter- 
minal joint  of  palpi  blackish ;  abdomen  silvery.  Primaries 
below  cream-coloured,  mottled  with  grey,  excepting  on  the 
costal  and  internal  borders ;  marginal  black  spots  rather  less 
sharply  defined  than  above,  but  quite  distinct :  secondaries 
shimng  silvery  white,  costal  border  with  creamy  yellowish 
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reflections ;  frinffe  as  above  :  pectus  and  legs  cream-coloured, 
the  latter  banded  with  brown  above  ;  venter  pure  white.  Ex- 
panse of  wings  1  inch  4  lines. 

"  In  company  with  No.  128.  I  bred  a  specimen  of  each  of 
them  from  pupae  found  (not  together)  in  rotten  wood."  One 
specimen. 

Notwithstanding  the  similarity  of  pattern  and  habit  between 
this  and  the  preceding  species,  D.  tndecora  possesses  the  true 
neuration  of  Depressaria^  and  D.  lactea  that  of  the  arbitrary 
group  Chezala,  The  following  also  agrees  with  the  latter 
group. 

36.  Depressaria  argenteay  sp.  n.  (No.  100). 

Silvery  white :  primaries  irrorated  with  grey ;  markings 
almost  exactly  as  in  D.  tndecora ;  an  oblique  basicostal  black 
dash ;  base  of  dorsal  margin  grey ;  a  black  dot  in  the  cell  and 
an  angular  > -shaped  group  of  spots  below  it ;  a  bilobed  black 
transverse  spot  at  the  end  of  the  cell ;  two  arched  discal  bands 
formed  of  more  or  less  confluent  grey  dashes ;  apical  half  of 
costal  margin  and  outer  margin  spotted  with  black :  secon- 
daries with  grey  spots  on  the  fringe  :  female  with  the  terminal 
segments  of  the  abdomen  banded  with  grey.  Primaries  below 
yellowish  (like  pale  gold),  the  marginal  black  spots  as  above; 
secondaries  with  slightly  yellowish  costal  area,  otherwise 
white  :  body  below  white ;  legs  banded  above  with  greyish. 
Expanse  of  wings  7-11  lines. 

A  pair  of  this  pretty  little  species.  Mr.  Blackburn  says 
that  it  was  taken  on  the  ^^  mountains  near  Honolulu." 

37.  Parasta  sedata  (No.  86). 
$ .  QeUcMa  sedata^  Butler,  Cist  Ent.  il  p.  660.  n.  88  (1880) 

The  male  of  this  species,  which  agrees  better  (both  in 
structure  and  pattern)  with  Parasta  than  with  Oelechia.  It 
was  taken  "  flying  on  the  sea-shore  at  Kawaiahae,  Hawaii." 

Hyposmochoma,  gen.  nov. 

Holcoeerce  affine  genus.  Alee  posticce  vena  mediana  triramosa,  ramis 
autem  omnibus  bene  separatis,  petiolo  haud  emissis;  fasciculo 
setarum  magna  hasali ;  ciliis  marginis  externi  longissimis ;  palpis 
perlongis,  arcuatis,  a  latere  emissis ;  capite  lanuginoso  ;  antennis 
longis,  crassis ;  pedibus  longis,  robustis,  tibiis  valide  spinosis. 

The  principal  differences  between  this  genus  and  Eohocera 
seem  to  consist  in  the  branching  of  the  median  vein  of  the 
secondaries,  the  second  and  third  branches  being  emitted  sepa- 
rately instead  of  from  a  footstalk ;  and  in  the  large  fascicle  of 
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bristles  emitted  from  the  base  of  these  wipgs  (presumably  a 
scent-fan),  which,  when  closed,  extends  along  the  costal 
border  to  some  distance  beyond  the  end  of  the  cell,  but  when 
opened  extends  obliquely  backwards  across  the  secondaries, 
and  forwards  across  the  under  surface  of  the  primaries :  the 
frons  appears  (judging  from  the  description  by  Clemens)  to 
be  narrower  than  in  Uolcocera ;  but  in  other  respects  the  two 
genera  seen  to  be  much  alike*. 

Hyposmockoma  has  somewhat  the  aspect  of  £wto?ti,  excepting 
for  its  singularly  placed  palpi,  which  are  emitted  almost  as  far 
apart  as  in  my  New-Zealand  genus  Boocara. 

38.  Hyposmochoma  Bhckhurniiy  sp.  n.  (No.  123). 

(J.  Primaries  dark  sepia-brown,  the  second  and  third 
sixths  of  the  costal  half  densely  sprinkled  with  cream-coloured 
scales,  forming  a  large  oblong  patch,  sharply  defined  and 
oblique  at  its  basal  extremity,  but  diffused  externally ;  rather 
beyond  the  middle  of  this  pale  patch  is  a  short  longitudinal 
black  subcostal  spot ;  a  few  scattered  creamy  or  pale  testa- 
ceous scales  on  the  basal  area;  a  patch  of  white  and  pale 
scales  on  the  dorsal  margin  near  the  external  angle ;  a  trans- 
verse subapical  white  belt,  notched  internally,  angulated  and 
expanded  upwards  along  the  outer  margin  externally,  and 
enclosing  one  or  two  marginal  black  spots ;  a  central  longitu- 
dinal, slightly  branched^  black  streak  almost  from  the  base  to 
the  white  belt :  apex  black,  crossed  by  two  transverse  spots 
of  whitish  scales ;  costal  fringe  immediately  opposite  to  the 
commencement  of  the  subapical  belt  pale  golden  or  shining 
whity  brown ;  fringe  of  outer  margin  of  the  same  colour,  but 
tipped  and  traversed  by  grey  lines,  and  with  two  or  three 
black  spots  upon  the  inner  line  :  secondaries  grey,  with  bronzy 
reflections  and  bronze-brown  fringe;  the  pencil  of  hairs  or 
bristles  stramineous  :  thorax  black,  the  head  and  fringes  of 
the  tegulae  pale  bronzy  brown ;  palpi  with  silvery  inner  mar- 
gin: abdomen  dark  greyish  brown.  Wings  below  shining 
plumbaginous  grey,  with  slight  cupreous  reflections,  fringes 
paler  than  above :  body  below  pale  metallic  golden ;  legs 
brown  above,  the  tarsi  black,  banaed  with  cream-colour,  tibial 
spines  cream-colour.     Expanse  of  wings  9  lines. 

One  specimen.  "  Occurring  at  about  4000  feet  above  sea 
on  Haleakala,  Maui ;  various  localities.  I  think  it  is  con- 
nected with  dead  wood." 

♦  I  again  have  to  thank  Lord  Walsingham  for  referring  me  to  the  de- 
scription of  Holcocera ;  without  thb  reference  I  should  hare  been  much 
puzzled  as  to  the  affinities  of  this  singular  insect. 
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Genus  Chrestotes  {  =  Safra,  Walk.). 

Walker  founded  a  genus  under  the  name  of  Sqfra  upon  a 
species  of  Crambid  from  Shanghai  (Cat.  Lep.  Het.  xxvii. 
p.  195,  1863) ;  he  subsequently  gave  the  same  name  to  one 
of  the  genera  of  Gelechiidsd  (Cat.  Lep.  Het.  xxix.  p.  785, 
1864) ;  the  latter  therefore  requires  a  fresh  denomination. 

39.   Chrestotes  drr/aSy  sp.  n.  (No.  70) . 

Primaries  above  pinky  clay-coloured,  mottled  all  over  with 
grey ;  these  mottlings  are  most  regular  alonff  the  borders,  but 
are  evidently  not  arranged  on  any  plan,  as  they  do  not  corre- 
spond on  the  opposite  wings ;  fringe  whity  brown,  irrorated 
and  obscurely  spotted  with  grey :  secondaries  silver,  with  a 
tarnished  appearance ;  fringe  pale  testaceous :  thorax  reddish 
clay-colourea ;  abdomen  greyish  brown.  Under  surface 
bronzy  brown,  shining  :  secondaries  greyish  towards  the  anal 
angle ;  body  pale.     Expanse  of  wings  9^  lines. 

One  specimen.     Honolulu. 

1.  2. 


EUPERISSUS,  gen.  nov.     (Fig.  1,  hind  wing.) 

TarudcB  eMne  genus.  Alia  angustis  elongatis,  venis  parallelis :  aim 
anticffi  margine  costali  modice  arcuato,  ciliis  longulis ;  vena  costali 
perlonga;  vena  subcostali  triramosa,  ramo  primo  venaB  medio 
emisso,  secundo  et  tertio  apud  angolum  cellulse  anticum  emissis  ; 
vena  superiore  radiali  furca  terminali  instructa ;  vena  inferiore 
radiali  simplici ;  vena  mediana  tnramosa,  ramis  secundo  et  tertio 
approximatis :  posticsB  margine  costali  paulnlum  concave,  ciliis 
apud  apicem  plioatis,  venis  omnibus  bene  separatis,  ramis  duobus 
subcostalibus  paulnlum  divergentibus ;  vena  mediana  supra  late 
ciliata,  ciliis  regularibus  rigidis,  penicillum  elongatum  ruga  abdo- 
minali  emissum  partim  obtegentibus  et  inhibentibus ;  cifiis  ordi- 
nariis  longulis ;  capite  lato  leviter  cristato,  antennis  longis  modice 
pectinatis,  palpis  perlongis  arcuatis;  pedibos  robustis,  posticis 
perlongis,  tibiis  supra  setosis,  infra  incequaUter  quadrispinosis. 
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This  extraordinary  form  comes  nearer  to  Tarudaoi  Walker 
than  to  any  other  genus  :  it  doubtless  belongs  to  the  group  of 
genera  allied  to  Gryptolechia ;  the  singular  development  of 
bristles  from  the  median  vein  of  the  secondaries,  in  order  to 
hold  down  a  long  hair-pencil  which  proceeds  from  the  mar- 
ginal abdominal  furrow,  is  one  of  the  most  singular  contri- 
vances which  1  ever  observed  in  a  Lepidopterous  insect. 

40.  Euperissus  cristatusy  sp.  n.  (No.  72). 

Primaries  above  pale  shining  bronze-brown,  with  a  black 
spot  at  the  end  of  the  cell,  a  grey  dot  near  the  middle  of  the 
cell,  one  or  two  (very  indistinct)  near  the  base,  and  one  about 
the  middle  of  the  intemo-median  area:  secondaries  silvery 
grey,  with  the  cilia  from  the  median  vein  and  the  pencil  from 
the  abdominal  fold  bright  ochreous;  marginal  fringe  pale 
brown,  spotted  obscurely  with  grey  at  the  base :  head  clay- 
brown;  thorax  silvery;  abdomen  pale  buff;  basal  joint  of 
antennae  blackish,  remainder  of  antennse  and  palpi  cream- 
coloured.  Under  surface  shining  silvery,  metallic ;  legs  and 
base  of  venter  pale  buff.     Expanse  of  wmgs  11^  lines. 

One  specimen.     Mountains  near  Honolulu. 

Stxeberhinus,  gen.  nov.     (Fig.  2,  palpus.) 

UrbarcB  affine  genus,  YpsohpTio  *  simile,  differt  autem  palpis  maris 
permagnis  crassis,  scopis  terminalibns  expansis,  feminaB  palpis 
simplicibus  longulis  porrectis  ;  antennis  crassis. 

The  development  of  the  male  palpi  in  this  ^nus  is  con- 
siderably greater  than  in  the  little  South-Amencan  genus  to 
which  Walker  has  given  the  name  of  Urbara ;  this  organ 
curves  upwards  far  above  the  head  in  SkeberhinuSy  and  is 
broadly  fringed  at  the  back,  so  as  to  present  the  appearance 
of  a  hearth-broom  f- 

41.  Stceberhinus  testaceuSj  sp.  n.  (No.  73). 

Primaries  above  pale  testaceous ;  six  dark  brown  spots 
arranged  in  pairs,  two  at  the  base,  two  just  beyond  the  basal 
third,  the  fifth  (which  is  largest)  iust  below  the  end  of  the 
cell,  and  the  sixth  in  an  oblique  line  with  it  on  the  dorsal 
margin;  two  or  three  widely-separated  brown  costal  spots 
and  an  arched  series  close  to  the  outer  margin ;  a  slender 
brown  marginal  line,  and  a  paler  line  near  me  base  of  the 

•  T.  verbasceUus  especially. 

t  The  devdopmeDt  is  ^uite  different  firom  that  in  Anaphora,  being 
quite  slender  and  only  emitting  divergent  bristles  from  the  back  of  the 
last  joint 
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fringe,  beyond  which  it  (the  fringe)  is  almost  pure  white : 
secondaries  silvery  white,  with  faint  cupreous  reflections ;  an 
indistinct  marginal  testaceous  line:  body  testaceous;  palpi 
with  the  termmal  bristles  dark  brown ;  abdomen  silvery  at 
the  base.  Primaries  below  greyish  testaceous,  with  a  narrow 
buff-coloured  border ;  fringe  silvery  :  secondaries  with  greyish 
testaceous  costal  area,  otherwise  as  above :  body  below  shining 
golden  buff.  Expanse  of  wings  6  lines. 
A  pair.     Honolulu. 

Argsrresthiids. 

42.  Argyresthia  zebrina^  sp.  n.  (No.  74). 

Primaries  above  stramineous ;  two  black  spots  placed  ob- 
liquely near  the  base  on  the  costal  and  dorsal  margins,  two 
larger  spots  at  about  the  basal  third,  almost  uniting  in  the 
centre  into  an  oblique  band ;  an  oblique  irregular  abbreviated 
band  across  the  end  of  the  cell,  divided  by  a  longitudinal 
line  of  the  ffround-colour  at  its  inferior  extremity,  ana  beyond 
this  four  submarginal  black  dots ;  a  broad  oblique  black  sub- 
apical  band,  divided  by  a  slender  line  of  the  ground-colour 
close  to  its  outer  edge ;  fringe  white  at  apex,  but  interrupted 
by  a  large  black  spot  confluent  with  the  subapical  band,  and 
emitting  a  short  curved  line  outwards  and  downwards  close  to 
the  edge  of  the  fringe :  secondaries  silvery  white,  slightly 
tinted  with  stramineous  towards  the  apex :  body  ochraceous, 
frons  black.  Under  surface  shining  grey :  primaries  with 
cupreous  reflections.     Expanse  of  wings  4  lines. 

One  specimen.    Honolulu. 

43.  Argyresthia^  aurisquamosa^  sp.  n.  (No.  42). 

Primaries  coarsely  scaled;  brown,  changing  to  purple  in 
the  light,  and  with*  the  scales  beyond  the  middle  metallic 
golden  in  the  centre;  an  irregular  sulphur-yellow  spot  at 
about  the  centre  of  the  dorsal  margin,  and  a  cuneiform  sub- 
apical  costal  spot  sulphur-yellow,  changing  in  the  light  to 
brassy  gold ;  fnnge  pale  bronzy  brown :  secondaries  bronzy 
brown,  with  the  basicostal  area  and  outer  margin  metallic 
silver ;  fringe  very  long  and  bronzy  brown :  thorax  dark 
brown,  shot  with  purple  and  spotted  with  gold;  frons,  palpi, 
and  antennae  bright  pearly  opaline ;  abdomen  greyish  brown ; 
legs  whitish;  tarsi  obscurely  banded  with  ^ey.  Wines 
below  bronzy  brown :  secondaries  paler  than  primaries :  body 
shining  wbity  brown.     Expanse  of  wings  5  Imes. 

One  imperfect  specimen.     I  have  taken  the  description 
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from  two  specimens   previously  sent.     "Occurs  in  neigh- 
bourhood of  Honolulu." 

Gracilariidsd. 
44.  Gracilaria  tnana,  sp.  n.  (No.  112). 

Allied  to  G.  rujipennella.  Primaries  above  pale  brown, 
densely  irrorated  witn  darker  brown,  general  coloration  pale 
smoky  brown ;  in  certain  lights  a  faint  pink  reflection ;  a 
blackish  dot  in  the  middle,  and  a  second  at  the  end  of  the  cell ; 
a  line  of  dark  brown  scales  from  the  second  spot  to  the  costa, 
and  thence  along  the  margin  to  apex ;  four  ill-defined  dark 
brown  marginal  dots  between  the  apex  and  the  first  median 
branch ;  fringe  whity  brown,  with  cream-coloured  basal  line 
and  a  subbasal  series  of  darker  brown  flecks :  secondaries 
with  the  basal  third  silvery  white,  the  remainder  pale  shining 
brown ;  fringe  whity  brown,  with  cream-coloured  basal  line : 
head  and  prothorax  pale  brown  ;  frons  white,  vertex  of  head 
and  basal  joint  of  antennae  bufi^,  remainder  of  antennae  grey; 
meso-  and  metathorax  and  abdomen  pearly  grey,  ailal  tuft 
shining  stramineous;  legs  above  brownish,  indistinctly  banded 
with  grey.  Wings  below  shining  bronze-brown :  body 
whitish,  tinted  with  yellow  towards  the  anus.  Expanse  of 
wings  6i  lines. 

One  specimen.     Honolulu. 

45.  Gracilaria  auripennis^  sp.  n.  (No.  121). 

Primaries  above  golden  ochraceous,  with  orange  fringe: 
secondaries  smoky  black :  head  and  palpi  opaline ;  antennae 
above  black,  banded  with  white,  below  cream-coloured;  thorax 
ochraceous ;  abdomen  black.  Primaries  below  shining  fuli- 
ginous brown,  with  bright  ochreous  costal  margin  and  fringe : 
secondaries  silvery,  with  brown  fringe  :  body  below  and  legs 
brilliant  pearly  white.     Expanse  of  wings  6  lines. 

One  specimen,  "beaten  from  'Koa  trees  (a  species  of 
Acacia  I  believe)  on  Haleakala,  Maui  "  {T.  B.). 

Elacliistidffi. 
46.  Laverna  ahjecta^  sp.  n.  (No.  48). 

Allied  to  L.  conturbatella.  Primaries  dark  fuliginous 
brown;  a  whitish  spot  at  the  base;  an  angulated  cream- 
coloured  band  across  the  basal  fourth ;  a  rather  wide  bluish- 
white  streak  along  the  dorsal  margin  from  the  angle  of  the 
subbasal  band  to  the  external  angle  of  the  wing ;  the  inner 
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edge  of  this  streak  is  bisinuate,  with  a  cream-coloured  spot  at 
the  Doint  between  the  sinuations ;  apical  fourth  densely  irro- 
ratea  with  bluish  white,  with  the  exception  of  a  spot  at  apex 
and  a  hastate  spot  on  the  outer  margin ;  costal  fringe  and 
basal  half  of  external  fringe  olive-brown,  spotted  with  white, 
outer  half  cream-colour,  tipped  with  grey  :  secondaries  silvery 
grey,  with  the  fringe  pale  brown  at  the  base :  head  brown ; 
palpi  black  and  white ;  antennae  black ;  pro-  and  mesothorax 
olack;  metathorax  and  abdomen  pale  brown.  Primaries 
below  pale  bronze-brown,  with  golden  costal  border ;  fringe 
crossed  by  a  whitish  stripe :  secondaries  silvery  whitish,  with 
brownish  costal  border  and  fringe :  body  below  pearly 
whitish.     Expanse  of  wings  1\  lines. 

One  specimen,  which  came  in  a  former  collection,  but  which 
I  now  venture  for  the  first  time  to  describe. 

47.  Laverna  corvinoj  sp.  n.  (No.  122). 

Primaries  above  sericeous  jet-black;  an  oblique  cream- 
coloured  band  at  basal  fourth  continuous  with  an  internally 
bisinuated  streak  of  the  same  colour,  which  extends  along  the 
dorsal  margin  to  the  external  angle,  and  then  emits  a  rather 
yellower  abbreviated  band  upwards  close  to  the  outer  margin ; 
a  cream-coloured  costal  spot  at  apical  fourth ;  fringe  smoky 
black  :  secondaries  silvery  grey,  with  smoky-brown  fringe ;  a 
jet-black  pencil  of  hairs  from  the  base  of  the  costa :  head  dark 
green  ana  golden ;  palpi  blue-black,  the  joints  tipped  with 
whitish ;  antennae  black ;  collar  golden  ;  pro-  and  mesothorax 
black ;  metathorax  testaceous ;  abdomen  prismatic  grey  ;  legs 
black,  banded  with  opaline  white.  Wings  below  shining 
grey  ;  fringe  brownish ;  pectus  bright  silvery ;  posterior  legs 
below  and  venter  bright  golden  opaline.  Expanse  of  wings 
7  lines. 

Two  specimens,  "  beaten  from  '  Koa '  trees  on  Haleakala, 
Maui." 

48.  Laverna  domtcolenSy  sp.  n.  (No.  124). 

Primaries  above  brownish  grey,  with  slight  pinky  reflec- 
tions ;  an  irregular  almost  ^—-r^^ -shaped  black-Drown  band 
from  the  base  of  costa,  through  the  centre  of  the  wing,  to  the 
apical  third  of  costa ;  a  black  costal  spot  opposite  to  the  centre 
of  this  band  ;  three  blackish  costal  dots  towards  apex  j  exter- 
nal angle  sufiused  with  brown ;  fringe  whitish  beyond  the 
centre :  secondaries  metallic  silvery,  with  pale  bronze-brown 
fringe:  body  on  both  surfaces  pearly  white;  tibiae  and  tarsi 
banded  with  black.     Wings  below  shining  silvery,  the  pri- 
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maries  appearing  tarnished  towards  the  apex  and  on  the  fringe. 
Expanse  of  wings  6  lines. 

Two  specimens,  "occurring  at  Makawao,  Maui;  about 
2000  feet  above  sea,  in  a  house." 

49.  Lavernapardaj  sp.  n.  (No.  125). 

Primaries  above  slaty  grey,  irrorated  with  black ;  the  base, 
a  streak  along  the  dorsal  margin,  a  streak  across  the  cell,  a 
spot  on  the  costa  near  apex,  and  a  spot  at  external  angle 
densely  sprinkled  with  white  scales  ;  a  black  spot  at  the  base, 
two  in  the  cell,  a  rather  large  one  closing  the  cell,  and  two 
below  the  cell ;  fringe  and  the  whole  of  the  secondaries  sooty 
grey:  thorax  black,  spotted  with  ochreous;  frons  cream- 
coloured  ;  abdomen  grey,  with  pale  margins  to  the  segments ; 
legs  above  black,  bandea  with  white,  below  white.  Wings 
below  shining  plumbaginous  grey,  with  dull  grey  cilia  :  body 
below  silvery  white.     Expanse  ot  wings  6  lines. 

Var.  (No.  127). 

Smaller ;  the  primaries  much  more  generally  irrorated  with 
white,  so  that  the  black  spots  stand  out  more  prominentlv  ; 
the  secondaries  plumbaginous  instead  of  sooty  grey,  and  with 
teown  cilia ;  body  paler ;  the  head  greyish  white  or  creamy 
yellowish,  with  white  frons,  and  almost  wholly  white  palpi ; 
the  black  colouring  of  the  upper  surface  of  the  legs  variable 
(in  the  paler  specimen  reduced  to  a  series  of  spots).  Expanse 
of  wings  5i  lines. 

Three  specimens,  the  typical  one  taken  "on  Haleakala, 
about  4000  feet  above  sea ;  apparently  connected  with  dead 
wood."     The  two  others  "  at  light,  Makawao,  Maui." 

One  of  the  specimens  taken  at  Makawao  is  exactly  inter- 
mediate, excepting  in  size,  between  the  two  other  specimens 
sent  by  Mr.  Blackburn ;  and  as  the  arrangement  of  the  most 
stable  character  (that  is,  of  the  black  spots  on  the  primaries) 
is  the  same  in  all  three,  I  cannot  think  that  we  have  here 
more  than  a  variation  to  deal  with. 

50.  Chrysodista  tigrinaj  sp.  n.  (No.  120). 

Primaries  above  golden  orange ;  basicostal  area  dusky  ; 
discoidal  cell  black,  crossed  near  the  middle  by  two  oblique 
lines  of  the  ground-colour,  and  onlv  separated  by  a  third 
oblique  line  from  a  little  curved  black  stria  at  the  end  of  the 
cell ;  an  oblique  blackish  costal  streak  above  the  end  of  the 
cell,  immediately  followed  bv  a  similar  white  streak:  an 
almost  fusiform  apical  costal  black  patch,  partly  crossed  by 
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two  silvery-white  tufts  of  scales,  and  bounded  externally  at 
apex  by  a  third ;  a  broad  silvery- white  longitudinal  median 
stripe  from  the  base  almost  to  the  end  of  the  cell :  base  of 
dorsal  border  dusky;  five  confluent  black  dots  along  the 
outer  margin,  the  fourth  bounded  internally  by  a  white  dot ; 
apical  half  of  fringe  golden  orange,  longitudinally  striped 
with  white,  the  dorsal  half  smoky  brown ;  two  longitudinal 
black  dashes  close  to  the  external  angle :  secondaries  silvery 
grey,  with  fuliginous  brown  fringes  :  head,  thorax,  and  palpi 
pearly  white ;  abdomen  blackish.  Wings  below  silvery  grey, 
with  slight  bronzy  reflections ;  apical  half  of  fringe  of  pri- 
maries orange,  remainder  of  fringe  brown :  body  below  white. 
Expanse  of  wings  5  lines. 

One  specimen,  "beaten  from  'Koa'  trees  on  Haleakala." 

51.   ChrysocKsta^  haleakdlcey  sp.  n.  (No.  126). 

Primaries  above  black,  sericeous,  with  slight  purplish  re- 
flections; a  few  golden-orange  scales  at  the  middle  of  the 
costal  border,  and  a  large  spot  of  this  colour  above  the  end  of 
the  cell ;  a  broad  orange  longitudinal  stripe  running  along  the 
median  vein  from  the  base  to  the  end  of  the  cell ;  a  spot  at 
external  angle ;  cilia  orange  at  apex :  secondaries  smoky 
black,  with  slight  pinky  reflections,  the  cilia  dull :  head  and 
thorax  orange;  frons  golden  opaline;  abdomen  slaty  grey, 
with  fiery  cupreous  reflections.  Wings  below  smoky  brown, 
shining,  with  bronzy  reflections ;  primaries  with  silvery  inner 
border :  body  below  shining  metallic  silvery,  the  tibiae  and 
tarsi  blackish  above.     Expanse  of  wings  6  lines. 

Two  specimens.  "  On  Haleakala,  in  company  with 
Laverna  pardaJ^ 

Pterophorids. 

62.  Platyptilia  repletalts  (No.  96). 

Fiatyptaus  repletaUs,  Walker,  Cat.  Lep.  Het.  xxx.  p.  931.  n.  16  (1864). 

One  specimen.  ^^  Mauna  Loa,  Hawaii^  elevation  about 
4000  feet." 

53.  Amblyptilia  cosmodactylay  var.  (No.  137). 

Alucita  comnodadyla,  HUbner,  Samml.  eur.  Schmett.  5,  figs.  35,  36 
(1827). 

One  specimen.  "  Not  rare  at  light ;  also  by  beating,  at 
an  elevation  of  about  2000  feet,  on  Haleakala,  Maui." 

30* 
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54.  Adptilia  hawaiiensisj  sp.  n.  (No.  138). 

Wings  above  sericeous  whity  or  sandy  brown :  primaries 
paler  than  the  secondaries,  but  with  dark  brown  costal  border ; 
a  black  dot  just  above  the  commencement  of  the  cleft  between 
the  lobes;  anterior  lobe  fuliffinous  brown,  crossed  near  its 
base  by  an  oblique  white  band,  and  towards  the  apex  by  two 
obliqueljr-placed  white  dots ;  fringe  at  apex  white ;  posterior 
lobe  fuliginous  brown  externally;  fringe  spjotted  here  and 
there  with  white,  that  of  the  inner  margin  with  a  black  dot 
near  the  commencement  of  the  cleft,  and  black  spotted  with 
white  towards  the  external  angle :  secondaries  with  greyish 
cilia;  a  black  spot  at  the  second  third  of  the  abdominal 
fringe:  metathorax,  base  of  abdomen,  and  hind  margins  of 
the  segments  white;  lees  banded  above  and  below  with 
white.  Wings  below  darker  than  above :  body  below  white. 
Expanse  of  wings  6  lines. 

Two  specimens.  "  Common  on  the  sea-shore  at  Uoluolu, 
Maui"  (r.5.). 


XL. — Descriptions  of  two  new  Longicorn  Coleoptera  and 
a  new  Oenus  of  Dynastidae.  By  Chables  0.  Water- 
house. 

Lamiidffi. 
Megacriodes  Forhesii^  n.  sp. 

Niger,  nitidus,  pube  subtilissima  cinerea  icdutus;  thoracis  disoo 
macula  oculata  crocea  omato ;  ely tris  basi  et  sub  humeros  crebre 
granulosis,  plagis  sex  albis  omatis. 

Long.  22  lin. 

Near  to  M,  Saundersiiy  Pascoe  (Trans.  Ent  Soc.  3rd  ser.  iii. 
p.  272,  1866) ;  but,  judging  from  the  figure  (pi.  xii.  fiff.  1),  it 
IS  a  more  robust  species.  It  differs  chiefly  in  having  the  base 
of  the  elytra  and  all  the  humeral  region  thickly  studded  with 
shining  granules.  The  scutellum  is  yellow.  Each  elytron 
has  three  patches  of  white  pubescence  (which  were  doubtless 
yellow  when  the  insect  was  alive) — the  first  and  second  placed 
as  in  M.  Saundersiiy  but  very  irregular  in  form ;  the  third 
very  elongate,  and  as  if  formed  of  the  two  apical  spots  of 
M.  Saundersii.  The  underside  is  clothed  with  yellowish- 
grey  pile,  with  a  broad  stripe  along  the  side  from  behind  the 
eye  to  the  apical  segment  of  the  abdomen ;  this  stripe  is  part 
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yellow  and  part  white;  it  was  probably  yellow  when  the 
specimen  was  alive. 

Hab.  Lampong,  Sumatra  {H.  0.  Forbes).    B.M. 

Poemenesperus  Dobrceiy  n.  sp. 

Niger,  yelntinus,  griseo  variegatus ;  antennarum  artioulo  tertio  basi 

apiceqne  testaceo,  articulis  sex  apicalibus  flavis. 
Long.  8  lin. 

Near  P.  voluptuosus,  Th.  (Arch.  Ent.  i.  pi.  vi.  fig.  6),  but 
with  the  lateral  angle  of  the  thorax  much  nearer  the  base. 
Antennae  with  the  base  and  apex  of  the  third  joint  and  the 
extreme  base  of  the  fourth  pale ;  half  the  fifth  and  all  the  sixth 
to  tenth  joints  yellow ;  the  eleventh  is  yellow,  except  at  the 
extreme  apex.  Head  black ;  the  face,  a  central  line,  a  patch 
behind,  and  a  dot  above  each  eye  pale  grey.  Thorax  black, 
with  a  line  along  the  anterior  margm,  another  at  the  base,  an 
irregular  line  over  the  lateral  spine,  and  a  A-shaped  mark  on 
the  disk  grey.  Elytra  at  the  base  a  trifle  broader  than  the 
thorax,  with  obtuse  but  prominent  shoulders,  black,  with  a 
transverse  grey  band  at  the  base ;  this  descends  a  little  at  the 
suture^  dentate  along  its  basal  line ;  at  the  middle  there  is  a 
grey  Ime  which,  commencing  on  the  margin,  extends  to  the 
middle  of  the  elytron,  where  it  ascends  a  little,  and  then  turns 
at  right  angles  towards  the  suture,  where  it  again  descends 
for  some  distance  and  is  united  to  another  band,  which  leads 
back  to  the  original  point  on  the  margin.  At  some  distance 
from  the  apex  there  is  an  oblique  grey  band  which  nearly 
reaches  the  suture  and  then  descends  to  the  apex,  emitting  a 
small  branch  about  halfway  to  the  apex ;  there  is  also  a  ^ey 
spot  on  the  margin  close  to  the  apex.  The  underside  and  legs 
are  grey,  dotted  with  black. 

Hab.  Gaboon.     B.M. 

I  have  only  seen  one  specimen  of  this  ele^nt  species.  I 
have  named  it  after  its  captor,  the  late  Robert  B.  Dobree,  Esq. 

Dynastidsd. 
Brachysiderus,  n.  gen. 

General  form  and  characters  of  Antedon.  Thorax  in  the 
male  evenly  convex  and  without  tubercle  or  horn.  Ocular 
canthus  with  its  anterior  angle  directed  forward  into  a  short 
sharp  tooth.  Horn  on  the  clvpeus  a  little  longer  than  the 
head,  thick,  horizontal,  dilated  at  the  apex,  which  is  emargi* 
nate.  the  angles  acute  and  turned  slightly  upwards.  Legs 
mucn  more  robust  and   more   flattened   than  in  Antedon^ 


Digiti 


ized  by  Google 


410  On  a  new  Species  o/DryopsJrom  Pekin. 

Bmooth ;  the  anterior  tibiae  broad,,  with  three  strong  acate 
teeth  near  the  apex  ;  the  claw-joint  of  their  tarsi  considerably 
enlarged,  with  a  strong  tooth  about  the  middle;  one  claw 
much  larger  than  the  other,  suddenly  bent  before  the  middle, 
with  a  strong  acute  tooth  at  the  base.  Intermediate  and 
posterior  tarsi  with  the  basal  joint  short  and  produced  on  the 
outer  side  into  a  long  acute  spine.  Body  aboye  and  below 
smooth  and  without  pubescence. 

This  genus  should  be  placed  between  Antedon  and  Mitra- 
cepkcUmy  diflfering  from  both  in  the  absence  of  horn  on  the 
thorax. 

Brachyeiderus  quadrimaculatuSy  n.  sp. 

Piceus,  nitidus;  thoracis  lateribns  flayescentibus  macula  pioea 
notatis,  elytris  testaceis,  punctulatis,  sutura  macuUsque  quatuor 
piceis.     c^*. 

Long,  comu  exd.  14  lin.,  lat.  8  lin. 

Head  pitchy  black,  nearly  impunctate ;  the  horn  deeply 
excavated  at  the  base.  Thorax  convex,  veiy  much  rounded 
at  the  sides,  very  thickly,  finely,  and  delicately  punctured,  the 
posterior  angles  obtusely  rounded.  Elytra  a  little  broader 
than  the  thorax,  smoky  testaceous,  not  very  thickly  punc- 
tured; the  suture  broadly  and  the  margins  very  narrowly 
pitchy ;  each  elytron  has  a  pitchy  black  spot  on  the  shoulder 
and  another  near  the  apex. 

Hah,  Amazons. 

This  species  will  be  figured  in  the  sixth  part  of  my  '  Aid  to 
the  Identification  of  Insects.' 


XLI. — Description  of  a  new  Species  of  the  Coleopterous 
Oenus  Dryops  from  Pekin  {Family  Pamidse).  By 
Chables  O.  Watebhouse. 

Dryops  sericaiuSj  n.  sp. 

D.  suhstriato  affinis  at  similis,  magifl  tamen  elongatus ;  thoraoe 
postice  paulo  angustato,  lateribus  maiginatis  fere  rectis,  ad  angn- 
los  anticos  solum  arcuatis. 

Long.  3  lin. 

This  species  has  the  colour  and  appearance  of  D.  substriatus^ 
but  is  much  more  elongate  and  relatively  narrower.  The 
most  striking  difierence  is  in  the  form  of  the  thorax  :  this  is 
very  little  transverse,  distinctly  narrowed  posteriorly,  much 
narrower  at  the  base  than  the  elytra,  moderately  convex  on 
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the  disk ;  the  anterior  angles  are  moderately  prominent  and 
acute  ;  the  sides  are  distinctly  margined,  broadly  so  in  front, 
as  if  impressed  above  the  anterior  angles ;  rectilinear,  except 
near  the  anterior  angles,  where  they  are  gently  arcuate.  The 
eljrtra  are  less  convex,  rather  more  straight  at  the  sides ;  the 
striae  are  scarcely  so  well  marked ;  and  the  punctuation  of  the 
interstices  is  finer.  The  legs  are  very  long,  pitchy. 
Hah.  Pekin.     B.M. 


XLII. — Description  of  a  new  Gornuted  Species  of  Cetoniidae 
from  North-eastern  India.  By  J.  Wood-Mason,  Deputy 
Superintendent,  Indian  Museum,  Calcutta. 

[Plate  XVIL  figs.  A,  B,  C] 

Mycteristes  microphyUtts^  n.  sp. 

<J.  Slender.  Above  obscure  bronzy,  with  dull  greenish 
reflections,  and  sparsely  clothed  with  minute  whity  brown 
appressed  squamiform  setas;  legs  and  under  surface  more 
brilliant  and  redder  bronzy,  without  green  reflections,  but  with 
a  similar  clothinff  of  setae,  which  are  longer  and  denser  on  the 
thorax ;  exposed  outer  ends  of  abdominal  terga  densely 
clothed  with  whitv  brown  setiform  scales  ;  tarsi  black.  Cly- 
peus  concave,  with  its  anterior  angles  pointed,  produced,  and 
somewhat  divergent ;  its  front  margin  armed  with  a  short  and 
broad-stalked  small  subcrescentic  process,  which  is  slightly 
transversely  concave  behind  and  correspondingly  convex  in 
front.  The  crown  of  the  head  produced  horizontally  over 
the  clypeus  into  a  short,  truncated,  triangular,  lamellar  pro- 
cess, divided  at  its  extremity  into  two  rounded  points  by  a 
median  notch.  Pronotum  unarmed.  Mesostemal  process 
very  short,  porrected  in  front,  not  produced  downwards  beyond 
the  level  of  the  sternum.  Abdomen  grooved  along  the  middle 
below.  Fore  tibiae  externally  tridentate ;  four  posterior  ones 
bidentate,  as  in  M.  rhinophytlus. 

Length  from  extremity  of  cephalic  horn  to  end  of  abdomen 
19  millims.;  breadth  across  bases  of  conjoined  elytra  7*75 
millims. 

While  I  was  in  England  on  furlough  in  1877-78,  Mr.  E. 
W.  Janson  showed  me  an  insect  which  I  at  once  recognized 
as  the  female ;  it  difiers  from  the  male  in  having  the  clypeus, 
as  in  if.  rhinophylltcsy  simple,  but,  as  far  as  I  recollect,  m  no 
other  point  of  any  moment 
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From  the  Javan  if.  rhtnophyUus  the  present  species  differs 
in  the  small  amount  of  sexual  differentiation  it  has  undergone 
fthe  pronotum  being  hornless,  and  the  colour  and  general 
lorm  the  same  in  both  sexes,  and  the  azjgous  horn  on  the 
front  of  the  clypeus  in  the  male  being  short  and  inconspicu- 
ous), in  having  the  mesostemal  process  directed  forwards 
instead  of  downwards,  in  colour,  in  its  slenderer  form,  and 
probably  also  in  the  crown  of  the  head  in  the  male  being  pjro- 
duced  into  a  bilobed  horizontal  plate-Hke  process  overhanging 
the  clypeus. 

Hob.  The  specimen  was  presented  to  me  several  years  ago 
by  my  friend  and  colleague  Mr.  Geoflfrey  Nevile,  who  had 
received  it  from  Mr.  W.  Robert,  of  the  Topographical  Survey 
of  India,  by  whom  it  was  captured  in  the  Naga  hills,  one  of 
the  hill-ranges  of  North-eastern  India. 

EXPLANATION  OF  PLATE  XVH.  Figs.  A-C. 

Fiff.  A.  MycterUtes  microphyllus,  nat.  size. 
Fig,  B.  Upper  view  of  the  head,  enlarged. 

Fig,  C.  Outline  of  the  extremity  of  the  clypeus,  viewed  from  below ;  drawn 
to  scale  under  a  Ross  s  3-inch. 


BIBLIOGBAPHICAL  NOTICE. 

Manual  of  the  New-Zealand  Coleoptera,     By  Capt.  Thomas  Bbouk. 
Published  by  command.     Wellington :  James  Hughes.    1880. 

A  BTouT  volume  of  640  pages  on  the  beetles  of  New  Zealand,  pub- 
lished at  the  expense  of  the  local  government,  marks  an  era  in  the 
scientific  history  of  the  colonies.  If  we  except  Ceylon,  no  other 
British  possession  has  shown  itself  so  far  above  "  the  miserable 
theory  of  money  on  the  ledger  being  the  primary  rule  for  empires, 
or  for  any  higher  entity  than  city-owls  and  their  mice-catching." 

Capt.  Broun  has  laboured  under  immense  difficulties.  With  few 
books  and  no  opportunity  of  comparing  his  '*  new  species,"  he  has 
given  very  fair  descriptions  (beyond,  indeed,  the  European  av^age) 
of  such  as  he  believes  to  be  undescribed.  The  author,  moreover, 
living  in  the  island  of  Kawau,  had  not  even  an  opportunity  of  re- 
vising the  proof-sheets  of  his  work,  although  this  has  been  ably 
done  for  him ;  and,  as  might  be  expected,  he  has  not  been  able  to 
satisfy  himself  as  to  the  generic  location  of  many  of  his  species,  nor 
has  he  always  been  fortunate  in  the  names  he  has  applied  to  them. 
We  are  sorry  Dr.  Hector,  who  appears  to  have  seen  the  work 
through  the  press,  did  not  suggest  to  Capt.  Broun  to  change  them. 

The  plan  of  the  writer  has  been  to  give  the  original  descriptions 
of  various  authors ;  and  these  are  generally  supplemented  by  re* 
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marks  of  his  own ;  but,  as  he  has  omitted  the  usual  quotation  com- 
mas, it  requires  some  care  to  distinguish  between  them. 

From  the  list  given  at  the  beginning  we  find  that  1141  species 
are  described.  To  those  who  have  been  in  New  Zealand,  and  noted 
the  apparent  scarcity  of  animal  life  (mosquitoes  excepted),  this 
must  appear  to  be  a  very  large  number.  Many,  however,  are  only 
known  at  present  from  one  or,  at  most,  two  or  three  specimens ; 
and  some  wlU  perhaps  be  found  to  be  merely  varieties.  As  usual 
in  island  faunas,  CurcuHonidae  are  the  most  numerous ;  they  number 
207  species ;  then  follow  Longicoms  182,  and  Carabidee  with  135. 
BuprestidaB  have  only  2  species,  Scarabaeidse  29 ;  and  all  the  Phyto- 
phagous families  do  not  yield  more  than  36:  these  three  groups  are 
in  marked  contrast  with  the  numerous  species  of  the  Australian 
fauna.  The  comparatively  small  families  of  PselaphidaB  and  Coly- 
diidsB  are  represented  by  44  and  49  respectively. 

There  is  very  little  in  its  beetle-fauna  to  connect  New  Zealand 
with  Australia,  and  still  less  with  any  neighbouring  land.  Prof. 
Huxley  considers  these  islands  to  form  a  distinct  zoological  pro- 
vince :  they  are  certainly  peculiar  in  the  fragmentary  character  of 
their  productions ;  but  they  have  no  endemic  groups  larger  than 
genera,  and  few  of  these  are  very  remarkable.  Captain  Broun's 
list  contains  355  genera  ;  of  these,  93  are  represented  in  England, 
while  the  otherwise  exclusively  Australian  genera  are  nearly  con- 
fined to  Leperina,  Adelium,  Amarygmus,  Tanychilus,  JRhadinosomus, 
Pachyura,  and  Euthyrhiniis,  With  regard  to  the  other  orders  of 
insects  it  is  perhaps  hazardous  to  say  that  they  are  not  represented 
in  such  large  numbers  ;  still  there  is  reason  to  believe  that  the 
Coleoptera  exceed  all  the  rest  together.  It  is  to  be  hoped  that  this 
useful  work  will  be  followed  by  others  completing  the  insect-fauna. 


PEOCEEDINGS  OF  LEARNED  SOCIETIES. 

BOYAL  INSTITUTION  OP  GREAT  BRITAIN. 

February  4, 1881.— Thomas  Boycott,  M.D.,  F.L.S.,  Vice-President, 
in  the  Chair. 

"  On  the  Origin  of  Colonial  Organisms."   By  Dr.  Andrew  Wilson, 
F.R.S.E.  &c. 

Every  animal  develops,  directly  or  indirectly,  from  an  "  ovum  **  or 
egg ;  and  the  plant  springs,  directly  or  indirectly,  from  the  germ  or 
seed.  One  chief  difference  between  low  and  high  forms  of  life  con- 
sists in  the  fact  that  the  development  of  the  former  ceases  at  a  stage 
when  the  development  of  the  latter  has  barely  begun.  The  Ore^ 
garina  is  a  microscopic  speck  of  protoplasm  living  parasitically 
within  the  bodies  of  earthworms  and  other  Articulated  animals. 
When  development  takes  place  the  body  becomes  oval,  develops  a 
wall  or  cyst,  and  the  internal  protoplasm  breaks  up   into  small 
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spindle- shaped  masses.  The  body  then  raptures,  and  the  small  seg- 
ments escape,  each  to  become  a  Gregarina,  without  further  change, 
save  the  development  of  a  nucleus.  Each  Gregarina  at  first  appears 
as  a  single  animal  or  persona^  which  converts  itself  by  segmentation 
into  an  aggregation  of  such  beings.  There  is  thus  a  temporary  de- 
velopment of  a  compound  or  colonial  state.  Similarly  the  AmahcB 
(which  are  low  Protozoa,  living  in  stagnant  water  and  infusions, 
and  moving,  as  do  the  white  corpuscles  of  our  blood,  by  emitting 
jpseudopodia,  or  processes  of  their  protoplasmic  substance),  when 
undergoing  development,  exhibit  segmentation  or  internal  division 
of  their  substance,  and  thus  exhibit  a  compound  state  as  a  transi- 
tory feature  of  their  reproductive  phases. 

It  is  noteworthy  that  in  developing  fix)m  the  eggs  the  embryos  of 
all  higher  animals  exhibit  a  like  process  of  segmentation  or  division, 
ajB  a  preliminary  phase  of  their  reproduction.  There  are  also  forms 
of  Protozoa  {Myxodictyum)  which  are  truly  **  colonial "  as  adults, 
and  which  consist  of  masses  of  protoplasm  aggregated  together  to 
form  compound  organisms.  The  Foraminifera  are  likewise  "  colo- 
nial ;"  since  the  shells  of  these  minute  Protozoa  exhibit,  as  a  rule, 
a  division  into  chambers,  each  occupied  by  a  distinct  protoplasmio 
unit,  organically  connected  to  its  neighbours,  from  which  it  was  pro- 
duced by  budding. 

The  Volvox  globator,  formerly  known  as  the  "  Globe  animalcule,'' 
but  now  ascertained  to  be  a  free-swimming  lower  plant,  is  composed 
of  distinct  units,  each  provided  with  two  cilia,  and  resembling  a 
Chlamydomonas.  Volvox  is,  in  fact,  a  colony  of  monads.  A  Sponge 
is  a  compound  or  "  colonial "  organism,  in  that  it  consists  of  an 
aggregation  of  protoplasmic  units,  some  of  which  resemble  Atno^ce  in 
nature,  whilst  others  resemble  Chlamydomonads.  The  protoplasmic 
units  of  a  sponge-colony  are,  as  a  rule,  united  together  by  a  common 
skeleton  they  have  helped  to  elaborate.  Each  sponge  grows  from  an 
egg,  the  process  of  reproduction  by  "  budding"  being  also  represented 
in  the  group.  Two  Spongillce,  or  common  freshwater  sponges,  will 
unite  if  placed  in  contact,  or  may  separate  spontaneously.  The 
sponge  arising  from  an  egg^  like  a  higher  animal,  thus  exhibits  seg- 
mentation and  segregation  of  its  parts  and  comes  to  retain  this  segre- 
gate and  colonial  nature  as  a  permanent  feature  of  the  race. 

The  Hydras  of  the  freshwater  pools,  lead  us  to  a  type  of  animala 
nearly  related  to  the  sponges.  Each  is  a  tubular  animal  which  may 
be  artificially  divided,  and  which  throws  off  gemma?  or  buds  naturally. 
Each  Hydra-bud  grows  into  the  exact  likeness  of  its  parent,  and 
ultimately  detaches  itself  from  the  parent  body. 

The  zoophytes  are  simply  ffydrce  which  have  budded,  but  whose 
buds  remain  permanent  to  form  a  veritable  tree,  whose  growth  is  ever 
increasing,  and  through  whose  branches  a  continual  store  of  nutri- 
ment is  continually  circulating.  Many  zoophytes  produce  eggs 
which  simply  and  directly  develop  into  the  compound  adults  by 
budding.  Others  develop  eggs  through  the  media  of  jelly-fish  or 
medusoid  buds,  which  break  away  from  the  parent  tree  and  live  an 
independent  existence  in  the  sea.    In  some  zoophytes  there  may  be 


Digiti 


ized  by  Google 


Royal  Institution  of  Cheat  Britain.  415 

seven  different  kinds  of  units  in  the  colony,  all  referable,  however,  to 
one  type. 

A  Flustra,  or  "  searmat,"  grows  upon  shells,  and  resembles  a  piece 
of  pale  brown  seaweed.  Each  organism  is  an  animal  colony ;  but  its 
units,  which  may  number  several  thousands  in  one  organism,  are  not 
structurally  connected  together  like  those  of  the  zoophytes,  but  are 
contained  each  in  a  separate  cell. 

The  Tceniada,  or  tapeworms,  consist  each  of  a  linear  series  of 
similar  "joints."  Each  "joint"  is  in  reality  comparable  to  the 
unit  of  zoophyte  or  "  sea-mat ;"  for  it  is  essentially  a  distinct  mem- 
ber of  a  colony,  and  possesses  a  complete  set  of  generative  and 
other  organs,  and  is  produced  from  the  head  and  neck  by  budding. 
According  to  Hackel,  starfishes  and  sea-urchins  are  each  compound 
or  **  colonial  ^  animals.  Structurally,  it  is  provable  that  each  ray 
of  a  starfish  corresponds  with  worm-structure  in  broad  details.  The 
Nais  and  other  freshwater  worms  produce  young  forms  by  a  new 
head  being  budded  out  amongst  their  joints.  There  is  here  seen  a 
tendency  to  become  doubly  ''colonial;"  inasmuch  as  the  single 
worm  is  typically  a  "  colonial "  animal,  and  the  new  head-develop- 
ment causes  this  compound  body  to  detach  a  new  colony. 

Amongst  insects,  the  Aphides^  or  plant-lice,  produce  by  veritable 
"  budding "  new  generations,  and  the  queen-bee  does  not  fertilize 
those  eggs  which  are  destined  to  become  "  drone  "  bees.  Thus  the 
homology  of  an  egg  with  a  "  bud  "  appears  demonstrable. 

It  is  ike  business  of  philosophy  to  correlate  and  arrange  facts  to 
form  a  harmonious  and  scientific  system.  The  philosophy  of  biology 
leads  us  firstly  to  define  an  "  individual"  structurally  as  a  being 
whose  parts  and  oi^ans  are  so  closely  and  intimately  connected,  that 
separation  of  even  a  limited  structural  area  means  disintegration  of 
the  individual  as  a  whole.  Physiologically,  an  "  individual "  animal 
or  plant  is  the  total  development  of  a  single  egg  or  seed.  As  the 
whole  zoophyte,  sea-mat,  and  tapeworm  arise  each  from  a  single 
egg^  each,  in  toto,  is  an  ''  individual."  The  separate  units  of  each  are 
named  "  zooids."  A  new  personality  does  not  enter  into  the  life- 
cycle  of  any  animal  or  plant  until  a  new  egg  or  seed  has  been  pro- 
duced. Even  in  the  case  of  the  Hydra^  although  the  buds  become 
detached  and,  to  aU  appearance,  are  each  as  truly  an  "  individual " 
as  their  parent,  they  possess  nevertheless  no  true  personality.  They 
are  merely  units  or  zooids  of  a  colony ;  they  were  produced  by  bud- 
ding, and  as  such  are  not  "  individuals  "  but  parts  of  an  "  indivi- 
dual." If  we  assumed  that  the  buds  of  a  zoophyte  or  tapeworm 
were  "  individuals,"  we  might  with  equal  correctness  speak  of  the 
joints  of  a  lobster  or  worm  as  "  individuals "  likewise.  Even  in 
human  structure  itself  there  are  to  be  seen  traces  of  a  fundamentally 
*'  colonial "  nature.  The  tissues  of  the  highest  animals  are  but  ag- 
gregations of  cells.  As  such,  they  have  a  semi-independent  consti- 
tution; and  there  are  certain  protoplasmic  cells-  (e,  g.  the  white  or 
amoeboid  corpuscules  of  the  blood)  which  roam  independently  at 
will  through  the  body,  and  possess  powers  of  movement  exactly 
resembling  those  of  the  Amc^  and  its  kind. 
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A  progressive  tendency,  according  to  the  theory  of  evolution,  marks 
the  organic  series.  The  conversion  of  the  "  colony  "  into  the  "  in- 
dividual "  (in  other  words,  the  concentration  of  originally  separate 
and  independent  "  units  "  or  "  zooids  ")  is  the  chief  developmental 
cause  of  the  differences  between  high  and  low  organisms.  The  pri- 
mitive condition  of  all  organisms  is  the  "  colonial"  condition.  Egg- 
segmentation  (or,  in  Protozoa,  body-division)  is  universal  in  the 
animal  world;  and  cell-multiplication  begins  the  development  of 
plant-life  likewise.  Arrest  of  development  at  an  early  stage  dis- 
tributes the  separate  units  thus  formed  (as  in  Gregarina) ;  arrest  at 
a  later  stage  gives  us  the  sponge  colony  (a  series  of  similar  aggre- 
gated cells),  or  the  tapeworm  colony  (a  collection  of  essentially 
similar  "joints").  Physiologically,  the  higher  organism  devotes 
less  time  to  pure  reproduction  and  becomes  more  explicitly  busied 
with  individual  interests.  Hence  the  increased  concentration  of 
energy  which  results  in  the  formation  of  the  highest  "  individuals," 
that  yet  retain,  in  the  "  colonial "  and  cellular  structure  of  their 
tissues,  the  evidence  of  an  originally  compound  nature. 

In  the  plant  world,  such  '^  individualization  "  is  seen  as  a  secon- 
dary tendency  in  the  close  aggregation  of  flowers  in  Compositee, 
and  in  the  transformation  of  uniform  composites  (e,  g,  thistle)  into 
individualized  forms  («.  g.  daisy)  through  such  intermediate  steps  as 
the  centauries. 

The  conclusions  of  our  study  of  "colonial"  organisms  are  as 
follows: — 1.  The  original  condition  of  organisms  is  colonial:  the 
universal  segmentation  of  the  og'g  is  a  proof  of  this  inference ;  and 
the  development  of  new  forms  by  this  so-called  process  in  low  forms 
like  GregarinsB  &c.  supports  this  conclusion.  2.  The  lower  we  pro- 
ceed in  the  scale  of  being,  the  more  marked  is  the  tendency  to  form 
"colonial"  organisms.  3.  Arrest  of  development,  by  causing  an 
organism  to  cease  progressing  at  a  segregated  stage,  will  tend  to 
produce  a  "  compound  "  and  "  colonial "  constitution.  4.  The  plant 
world  is  "  colonial "  in  its  highest  types.  Plant-development  has 
not  proceeded  towards  any  marked  increase  of  "  individuality"  over 
the  colonial  nature  of  lower  forms.  A  tree  is  in  many  respects  as 
markedly  '^  colonial "  as  a  Volvox.  5.  The  highest  animals  exhibit 
lingering  traces  of  an  originally  "  colonial "  nature  in  their  histo- 
logical composition.  6.  The  tendency  of  life-development  is  towards 
concentration,  and  the  conversion  of  the  "  colony "  into  the  true 
"  individual." 

It  is  suggested  by  way  of  final  inference,  and  by  way  of  incursion 
into  a  biological  by-path,  that  the  theory  and  idea  of  an  originally 
"  colonial "  constitution  may  explain  the  existence  in  man  and  higher 
animals  generally  of  those  tribal  and  family  associations  which  mark 
the  upper  strata  of  existence.  The  semi-independent  action  of  many 
parts  of  the  higher  brain,  for  instance,  receives  an  explanatory  hint, 
as  to  causation,  hom  the  idea  of  an  originally  independent  and 
colonial  constitution. 
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June  24,  1880. 

Two  probably  distinct  forms  of  PeniciUium, — Mr.  Pirn  showed 
two  forms  of  PenieUUum  perhaps  specifically  distmct,  one  with  the 
chain  of  spores  repeatedly  hranched,  the  other  presenting  only  four 
or  five  quite  simple  chains.  They  were  the  extreme  forms,  on  either 
side,  of  which  P.  glaucum  may  he  looked  upon  as  the  mean.  The 
compound  form  occurred  on  a  decaying  Agaric,  and  the  simple  one 
on  dead  flowers  of  Euphorbia  jacquiniceflora, 

Trichodectes  stthrostratus. — This  louse  from  a  cat  was  shown  hy 
Dr.  W.  M.  A.  Wright.  Two  of  the  specimens  of  this  species  (which 
had  not  hitherto  heen  found  in  Ireland)  corresponded  with  the 
description  given  by  Denny ;  the  third  had  a  bitaberctdate  apex  to  its 
rostrum,  and  so  answered  more  closely  to  the  species  described  by 
Burmeister. 

Two  rotund,  granulate  Staurastra,  one  referred  to  St,  turgescens,  De 
Notaris,  otuI  another  ( probably  undescribed)  superficially  resembling  but 
essentially  distinct,  and  wiihdistinct  zygospores. — Mr.  Archer  exhibited 
the  zygospore  of  a  Staurastj^m  which,  as  regards  the  parent  form 
itself,  seems  to  come  very  near  that  which  he  for  the  present  identifies 
as  St.  turgescens,  De  Notaris ;  and  to  a  casual  observation  indeed  they 
might  seem  identical.  The  form  attributed  to  De  Notaris  is  more 
plump  and  rounded — seemingly  in  itself  an  inadequate  difference  on 
which  to  found  a  species  ;  but  yet  this  seemed  to  carry  with  it  internal 
differences  in  the  mode  of  arrangement  of  the  contents.  In  the  form  of 
which  the  zygospore  was  shown  on  the  present  occasion  the  mode  of 
arrangement  of  the  contents  in  the  parent  form  was  strictly  that  of  a 
typical  Staurastrum,  or  that  most  common  in  the  genus — that  is  to 
say,  the  contents  forming  pairs  of  chlorophyll  plates  radiating  from 
the  central  axis  of  each  semicell  towards  the  angles.  This  might 
probably  be  called  the  medio-laminjw  arrangement,  or,  better,  the 
elasmo-mesenteric  arrangement  (that  by  far  the  most  common  in 
Desmidieae),  in  contradistinction  to  the  mode  prevailing  in  certain 
other  species,  where  the  chlorophyll  lies  in  variously  disposed  and 
specifically  more  or  less  characteristic  plates  on  the  interior  of  the 
outer  wall,  which  might  be  called  the  parieto-laminar  arrangement, 
or,  better,  the  elasmo-pleurenteric  arrangement.  Now  in  the  form 
identified  as  St.  turgescens,  De  Notaris,  the  mode  of  arrangement  of 
the  contents  is  different;  for  the  chlorophyll  masses,  though  radiating 
from  the  centre,  do  not  form  double  laminae,  but  irregular  rays, 
projecting  in  every  direction ;  they  thus  somewhat  compare  to  the  con- 
figuration of  the  contents  in  the  joint  of  a  Zygnema.  This  might  be 
called  the  stellate  arrangement,  or,  better,  the  astro-mesenteric  ar- 
rangement, and  is  rare  in  Desmidieae,  but  characteristic  of  the  non- 
,  constricted  genus  Cylindrocystis.  But,  above  all,  the  form  now 
shown,  however  it  may  externally  resemble  that  of  De  Notaris,  dif- 
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fered  toto  cosh  in  its  zygospore  therefrom.  In  that  species,  exhihited 
to  the  Club  at  a  former  meeting,  the  zygospore  is  as  yet  unique 
amongst  Desmidiese:  in  figure  it  more  nearly  approaches  that  of 
Cosmarium  margaritiferum  than  any  other ;  but  it  is  compressed, 
not  orbicular,  and,  besides,  the  superficial  convexities  are  broader 
and  not  so  elevated,  whilst  its  colour  is  of  an  orange  or  jolk-of- 
^g  colour,  resembling,  in  fact,  that  of  the  spores  of  Volvox,  and 
wholly  unlike  that  of  any  other  Desmid.  In  the  Staurastrum  now 
shown,  however,  the  orbicular  zygospore  is  beset  with  slender  spines, 
slightly  dilated  at  the  base,  and  minutely  bi-  or  trifid  at  the  apex, 
and  green  in  colour — in  fact,  belonging  to  a  widely  diffused  type  of 
zygospore.  Thus  these  two  forms,  however  much  they  may  exter- 
nally resemble  each  other,  declare  themselves  essentially  distinct, 
and  that  in  a  manner  sufficiently  pronounced. 

October  21, 1880. 

Loligo  magna. — Prof.  Mackintosh  exhibited  a  cross  section  of  the 
arm  of  the  common  Squid.  The  section  showed  that  the  axis 
of  the  arm  was  occupied  by  a  large  nerve,  which  sends  branches  to 
the  pistons  of  the  suckers ;  in  the  sheath  surrounding  the  nerve 
were  three  bloodvessels,  the  coats  of  which  were  very  distinct,  and 
which  could  be  seen  in  longitudinal  sections  to  send  branches  into 
the  substance  of  the  nerve  as  well  as  to  tlie  surrounding  muscular 
bundles  which  composed  the  greater  part  of  the  arm,  and  were 
disposed  in  various  ways.*  The  number  of  vessels  varied  from  two 
to  five.  Mr.  Mackintosh  had  used  both  Rutherford's  carmine  and 
Kanvier's  picrocarmine  as  staining-fluids ;  but  the  former  gave  the 
best  results. 

A  new  form  of  Potato-disease. — ^Mr.  Greenwood  Pim  exhibited 
specimens  which  had  been  given  to  him  by  Mr.  Balfe,  of  the  Royal 
Horticutural  Society,  who  had  received  them  from  Galway,  where  the 
disease  had  materially  injured  the  crop.  On  splitting  the  stems  a 
number  of  small  roundish  bodies  about  the  size  of  small  peas  were  found 
imbedded  in  downy  mycelium.  These,  when  young,  are  white,  but 
turn  black  as  they  get  older.  A  section  through  one  of  them  shows 
it  to  consist  of  a  sclerotioid  tissue  of  condensed  mycelium,  somewhat 
like  Ergot,  but  diflering  from  it  considerably.  Under  present  cir- 
cumstances, and  till  some  form  of  fructification  is  produced,  it  is  not 
possible  to  say  to  what  group  of  Fungi  it  is  to  be  referred,  as  the 
old  genus,  to  which  it  would  formerly  have  been  rel^ated  (Sclero- 
tium\  has  been  abolished,  it  having  been  shown  to  consist  of  con- 
ditions of  various  very  distinct  Fungi.  Mr.  W.  G.  Smith,  who  has 
examined  spedmens,  coincides  in  this  view. 

Section  through  Sebaceous  Oland  of  Skin  of  Negro. — ^Mr.  P.  8. 
Abraham  showed  a  section  through  the  sebaceous  gland  of  the 
skin  of  a  negro.  The  gland  was  in  the  neighbourhood  of  a  tuberde 
of  leprosy ;  and  it  was  uncertain  how  far  its  great  size  or  hypep- 
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trophy  was  dne  to  this  pathological  condition.  The  cells  of  the 
gland  were  of  uncommon  size,  and  showed  most  clearly  the  reticular 
protoplasm  of  the  nucleus,  as  well  as  of  the  cell-substance ;  and  it 
was,  indeed,  chiefly  in  illustration  of  this  that  the  slide  was  exhibited. 
Mr.  Abraham  had  with  him  some  sections  through  the  tail  of  a 
newt,  in  which  the  epidermic  cells  showed  the  same  structures,  cor- 
roborating the  observations  of  Klein,  Fleming,  and  others,  upon 
which  he  made  some  remarks. 

Structure  of  an  abtwrmcd  pilose  Tumour  in  the  Pharynx. — Mr. 
Abraham  farther  showed  a  section  through  an  abnormal  pilose 
growth,  congenital,  in  the  pharynx  of  a  girl.  A  white  glistening 
tumour  had  been  for  years  observed  in  the  girPs  throat  behind  the 
velum  palati.  Latterly  it  increased  much  in  size,  and  interfered 
with  swallowing.  When  excised  and  examined  microscopically  it 
was  found  to  consist  chiefly  of  adipose  and  areolar  tissue,  with  a 
central  nodule  of  fibro-cellular  cartilage,  with  fibres  of  striped 
muscular  tissue  passing  in  various  directions ;  it  was  covered  with 
ordinary  skin,  possessing  a  well-marked  epidermis  with  rete  MaJr- 
pighii  and  corneous  layer,  numerous  hair-foUicles  and  hairs,  seba- 
ceous and  sudoriferous  glands.  There  was  in  places  a  considerable 
hyperplasia  of  epidermic  cells.  Mr.  Abraham  threw  out  the  sug- 
gestion that  the  pressure  of  epidermis  on  the  top  of  the  pharynx 
might  indicate  the  line  of  epiblastic  invagination  by  whiQh  we  know 
the  pituitary  body  is  formed  in  the  embryonic  encephalon. 

Gheen  Gland  of  Palinurus, — Mr.  Henry  St.  John  Brooks  showed 
sections  of  the  green  gland  of  Palinurus  vulgaris.  The  object, 
so  difficult  to  obtain,  owing  to  its  quick  decomposition  after  death, 
had  been  secured  by  killing  the  animal  by  haemorrhage,  when  the 
gland  was  dissected  out  and  placed  in  absolute  alcohol. 

Metacarpal  Bones  of  the  Manus  of  a  ten-day  Puppy, — These  were 
shown  in  section  by  Mr.  B.  C.  Windle.  The  tot  section,  taken  about 
the  middle,  besides  the  normal  muscles,  tendons,  ifec,  showed  an  extra 
interosseus  muscle  between  the  second  and  third  metacarpal  bones, 
which  was  interesting  as  pointing  to  a  probable  original  symmetry 
of  the  interossei,  subsequently  lost  by  the  disappearance  of  one. 
The  second  section,  taken  from  the  same  puppy  at  the  base  of  the 
first  phalanges,  showed  the  bosses  of  cartilage  which  would  have 
developed  into  the  desmoid  bones. 

Botryosporium  diffusum,  Corda. — Mr.  G.  Pim  showed  Botryo- 
sporium  diffusum^  Corda.  This  is  one  of  the  most  beautiful  and 
delicate  forms  amongst  the  Mucedines,  and  consists  of  numerous 
slender  threads  branching  occasionally  and  beset  with  short  ramuli, 
each  crowned  with  a  globose  mass  of  minute  oval  spores.  The 
whole  plant  is  pure  white.  The  specimens  shown  occurred  on  dead 
stems  of  Ipomasa  at  Monkstown,  co.  Dublin,  this  autumn. 

Aspergillus  from  Membrana  tympani. — ^Mr.  B.  WiUs  Richardson 
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exhibited  a  scarlet  staining  of  an  Aspergillus  in  fractification  that 
had  been  removed  from  the  membrana  tympani  of  a  medical  friend. 

The  fungus  rapidly  developed  on  the  membrane,  causing  tempo- 
rary deafness  of  the  corresponding  ear.  The  specimen,  which  was 
mounted  in  Farrant's  solution,  showed  a  well-marked  mycelium 
and  two  fruit-bearing  hyplue,  each  having  a  sporangium  in  a  more 
or  less  mature  condition. 

In  D.  B.  St.  John  Eoosa's  treatise  on  diseases  of  the  ear  (p.  138) 
there  may  be  seen  an  illustration  of  Aspergillus  flavescsns  in  fructi- 
fication that  more  nearly  resembles  the  specimen  exhibited  than  any 
of  the  representations  of  Aspergillus  which  he  had  seen. 

Anahcma  living  in  Botrydium. — Dr.  E.  Perceval  Wright  exhi- 
bited a  specimen  (for  which  he  was  indebted  to  his  friend  Br.  £• 
Bomet)  of  Botrydium  granulatum  from  Montmorency,  which  had 
been  the  subject  of  a  paper  by  Dr.  M.  L.  Marchand  in  the  *  Bul- 
letin '  of  the  Botanical  Society  of  France  (28th  November,  1879 )• 
It  is  now  well  known  that  many  plants  belonging  to  the  group  of 
the  Nostocs  without  gelatinous  cell-walls  live  within  the  cells  of 
other  plants:  thus  they  are  to  be  found  in  Azolluj  Anthoceros^ 
Blasiay  Ounnera^  and  Lemna ;  and  it  was  to  be  expected  that  they 
would  equally  find  themselves  at  home  in  the  cells  of  even  more 
simply  organized  plants.  The  instance  exhibited  was  of  special 
interest ;  it  had  been  detected  by  Dr.  Marchand  while  examining 
under  the  microscope  some  plants  of  Botrydium,  which,  instead  of 
containing  the  usual  mass  of  granular  chlorophyll,  seemed  filled 
with  a  chain  of  moniliform  filaments.  These  were  composed  of 
cells,  some  oblong,  with  yellowish  heterocysts ;  they  did  not  fill  the 
entire  cavity  of  the  cell,  and  seemed  to  adhere  to  its  inner  walls. 
The  Botrydium  plants  were  perfect ;  the  root-like  prolongations,  as 
well  as  the  rest  of  the  plant,  were  quite  closed;  and  it  is  a  question 
still  to  be  investigated  as  to  how  the  Anabcena  got  in.  Dr.  Marchand 
calls  attention  to  the  remarkable  figure  of  Mr.  E.  Parfitt  ('  Gre- 
villea,'  vol.  i.  pL  vii.  p.  103),  in  which  there  can  be  now  little  doubt 
with  the  light  thrown  on  them  by  Dr.  Marchand's  discovery,  that 
there  is  represented  our  common  Botrydium  granulatum  with  an 
endophytic  Anabcena,  the  latter  shown  in  a  crushed  condition  and 
somewhat  feebly  represented ;  but  the  observation  of  Parfitt  is  now 
seen  to  be  not  without  a  special  interest  of  its  own. 

November  19, 1880. 

Triticum  monococcum, — Dr.  M*Nab  exhibited  sections  of  the  em- 
bryo from  seeds  which  had  been  hardened  in  absolute  alcohol,  and 
sections  cut  in  three  directions  of  the  naturally  imbedded  embryo. 
The  structure  could  be  readily  made  out  and  a  complete  demonstra- 
tion obtained  of  the  central  row  of  large  cells  from  which  the  first 
vessel  originates,  lliis  row  of  cells  in  the  wheat  is  apparently  quite 
the  same  as  that  figured  by  Kny  in  his  '  Botanische  Wandtafeln '  as 
occurring  in  SecaU  cereale. 
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Section  of  Epididymis  of  Dog, — Dr.  P.  S.  Abraham  presented  a 
section  through  the  epididymis  of  a  dog  hardened  in  a  4-per-eent. 
solution  of  chromic  acid  and  stained  with  logwood,  chiefly  to  show 
the  relations  which  exist  between  a  ceil  and  its  cilia.  The  latter 
were  seen  to  be  prolongations,  as  it  were,  of  the  protoplasmic  net- 
work, which,  arranged  longitudinally  in  the  columnar  epithelial 
cell,  makes  up  its  substance.  Dr.  Abraham  made  some  remarks 
on  the  movement  of  cilia,  and  referred  to  Dr.  Klein's  mechanical 
explanation. 

Problematic  Closterium-Uke  "  Semicelly*  its  Nature,  or  its  Place  in 
Nature,  undecided. — Mr.  Archer  showed  an  example,  about  the  third 
or  fourth  he  had  met  with,  of  the  empty  "  wall "  of  what  appeared, 
as  regards  figure  and  aspect,  to  be  a  Closterium  of  large  size  and  coarse 
build ;  but,  seeing  that  he  had  never  found  any  green  contents,  or 
even  the  remains  of  any  green  contents,  and  not  only  so,  but  that, 
previously  as  now,  the  example  appeared  to  be  only  a  "  half-  cell," 
and  that  (at  the  broader  end  or  middle  of  the  supposed  Closterium- 
cell)  as  it  were  rudely  torn,  not  seemingly  separated  at  any  line  of 
suture,  possibly  after  all  this  might  even  not  be  a  Desmid  at  alL 
Still  ite  curvature  and  form  were  those  of  a  Closterium — the  wall 
thick  and  red,  the  ends  bluntly  rounded  (not  unlike  the  contour  of 
Closterium  Ehrenbergii),  the  "lower"  margin  curved  a  little  upwards 
towards  the  apex,  and  the  superficies  were  ornamented  by  slightly 
irregular  lines  of  erect  gland-like  papillas,  which,  viewed  at  the 
edge,  imparted  to  it  a  fringe-like  aspect ;  sometimes  a  series  of  these 
papillsB  became  for  a  little  space  interrupted,  and  sometimes  stopped 
short  ere  reaching  the  gradually  narrowing  extremity,  as  it  were 
to  avoid  overcrowding  at  the  apex ;  the  intervals  between  the  lines 
of  papillae  smooth. 

Thus  this  form  resembled  a  good  deal  that  named  by  Eeinsch 
Closterium  Br auniiy  which,  however,  it  assuredly  was  not.  That  form 
is  no  doubt  a  true  and  remarkable  Closterium,  whereas,  as  seen,  the 
present  form  remained  not  a  little  of  a  puzzle.  In  Closterium  Braunii 
the  verrucula  composing  the  longitudinal  lines  are  very  closely 
posed,  so  much  as  at  first  sight  to  appear  as  ordinary  8tria3,  which 
they  are  not ;  whereas  in  the  present  form  the  elongate  verrucula 
show  very  appreciable  and  somewhat  irregular  intervals  as  they  run 
in  slightly  irregular  file.  Can  this  object  belong  to  any  animal  or 
animal's  limb?  The  determination  of  the  puzzling  object  now 
shown,  one  way  or  the  other,  would  be  a  matter  of  interest. 

An  Ancient  Sea^weed, — Dr.  E.  Perceval  Wright  exhibited  sections 
of  a  small  morsel  of  marble  from  the  "  Calcaire  Carbonifere,  terrain 
primaire,"  of  Namur,  in  Belgium,  under  a  i-inch  objective*  which 
clearly  showed  the  cell-system  of  an  Alga.  This  most  ancient  sea- 
weed had  been  described  by  M.  Munier-Chalmas  in  1876  sia  Litho- 
ihamnion  marmoreum.  The  wonderful  state  of  preservation  of  this 
fossil  plant  enabled  almost  the  minutest  details  of  cell-Btnictare  to 
be  seen. 

Ann.  &  Mag.  N.  Hist.  Ser.  5.  Vol.  vii.  31 
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December  16, 1880. 

Cross  Section  of  Leech. — Prof.  Mackintosh  exhibited  a  cross  sec- 
tion of  the  body  of  the  medicinal  leech,  and  called  attention  to 
the  system  of  anastomosing  tubes  of  different  sizes  to  be  seen  in 
the  cells  of  the  nephridium.  These  were  very  well  described  by 
Bourne,  in  the  July  number  of  the  *  Quarterly  Journal  of  Micro- 
scopical Science  *  for  the  current  year.  Prof.  Mackintosh's  results, 
which  were  obtained  independently,  agree  in  the  main  with  Bourne's. 
He  was  not  quite  sure,  however,  that  the  latter  was  correct  in  his 
supposition  (offered  with  reserve)  that  there  was  no  communica- 
tion between  the  duct  of  the  nephridium  and  the  tubules ;  but  on 
this  point  he  would  not  speak  with  certainty  until  he  had  studied 
the  rest  of  his  sections. 

Olpidium  Oriffithsia;,  n.  s.,  Perceval  Wright. — Prof.  E.  Perceval 
Wright  exhibited  a  number  of  mountings  showing  the  various 
stages  in  the  life-history  of  a  new  species  of  Olpidium  to  be 
called  Olpidium  Griffithsice,  found  by  him  in  the  as  yet  unopened 
fructification  of  Griffithda  setacea.  Led  astray  by  appearances, 
even  though  on  his  guard  at  the  time,  Dr.  Wright  had  once,  some 
time  ago,  showed  these  as  antheridia;  but  the  antheridia  of 
Qriffithsia  have  been  shown  by  Thuret  to  be  of  the  ordinary  type ; 
and  an  investigation  of  these  growths  for  a  few  days  this  September, 
at  Dinard,  revealed  their  true  nature,  the  first  hint  of  which  had 
been  given  to  him  by  Dr.  Bomet.  Specimens  were  met  with 
of  a  fine  green,  as  well  as  of  a  pink,  colour ;  and  full  details  were 
promised. 

Human  Spinal  Cord. — Mr.  P.  8.  Abraham  showed  a  section  of 
human  spinal  cord  taken  from  the  cervical  region,  near  to  the 
medulla  oblongata.  The  point  of  interest  in  the  specimen  was 
that  in  two  instances  the  processes  of  the  large  cells  of  the 
anterior  comua  of  the  grey  matter  seemed  to  anastomose  with  pro- 
cesses from  other  cells,  an  arrangement  not  generally  figured  in 
histological  works. — Mr.  E.  G.  Hull  likewise  showed  sections  of 
spinal  oord. 

Sections  of  the  KiUiney  Granite^  showing  minute  Crystals  ofAptUitey 
shown  by  Prof.  Hull. — These  appear  as  long,  slender,  colourlen 
prisms  traversing  the  quartz  of  the  granite,  and  in  cross  section 
apparently  show  a  polygonal  form  ;  but  being  exceedingly  minute, 
it  was  difficult  to  determine  whether  or  not  they  were  hexagonal. 
They  were  visible  with  a  one-fourth  objective  and  No.  1  eye- 
piece, but  with  a  one-fifth  objective  were  very  well  defined.  Prof. 
Hartley,  F.C.S.,  had  previously  tested  the  specimens  from  which 
the  slides  were  made  for  phosphate  of  lime,  and  found  it  present  in 
very  minute  quantities  in  the  silica,  corresponding  to  the  smallness 
of  the  prisms  shown  in  the  slides. — Dr.  Frazer  stated  that  he  had 
obtained  a  crystal  of  apatite  from  the  granite  erf  Killiney,  but  that 
their  occurrence  is  very  rare. 
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Neu)  Algal  Form  appertaining  to  Stigonema, — Mr.  Archer  showed 
a  form  appertaining  to  the  genus  Stigonema^  which  seemed  worthy 
to  stand  as  a  distinct  species.  This  form  grew  free  in  water  (not 
attached  like  other  species),  and  formed  short  stout  filaments, 
mostly  rather  r^ularly  cylindrical,  but  occasionally,  though  rarely, 
presenting  enlargements  along  their  length,  lending  a  torulose  aspect. 
(Jnlike  Stigonema  mamiUosum^  this  had  not  lateral  branches  for  the 
giving  off  of  propagative  cells ;  but  in  place  of  these  almost  every 
example  was  furnished,  mostly  at  each  end,  sometimes  at  one  only, 
with  a  prolongation,  often  of  considerable  length,  similar  to  (but 
usually  much  longer  than)  the  lateral  branches  of  S,  mamillosum^ 
These  prolongations  could  be  seen  filled  with  larger-sized  "cells" 
than  ^ose  of  the  main  filament  and  in  single  file;  but  mostly 
these  tubular  prolongations  were  already  emptied.  Thus  the  pre- 
sent examples  looked  not  unlike,  as  it  were,  a  Stigonema  in  the 
middle,  becoming  suddenly  transformed  at  either  end  into  a  Siro- 
siphon — an  interpretation,  however,  which  could  hardly  be  enter- 
tained as  the  correct  one ;  these  ought  rather  to  be  regarded  as 
analogous  to  the  branches  of  8,  mamillosum,  lateral  in  that  species, 
here  terminal.  Consequently  the  distinction  into  a  basal  and 
apical  extremity  must  be  regarded  in  this  form  as  obliterated, 
being,  so  to  speak,  a  form  with  two  apices  and  no  basal  extremity. 
A  branching  seemed  rarely  to  take  place.  One  example,  indeed, 
presented  two  short  branches,  each  terminating  in  one  of  the 
described  SirosipJumr-like  continuations ;  the  empty  terminal  pro- 
longations thus  appeared  as  tubular  hyaline  "  tail-like  "  appendages. 
The  internal  structure  of  the  *'  stem  "  did  not  appear  like  that  of 
fS.mamillosum  or  S,  atrovirens  (=Ephebe  pubescens\  the  "cells" 
being  smaller  and  more  lenticular;  but  it  especially  differed  in 
the  very  regularly  posed,  nearly  equidistant,  centrally  located  and 
Imticularly  shaped  (not  orbicuhir)  heterocysts.  This  form  might 
possibly  stand  as  Stigonema  amphiacrogenum. 


MISCELLANEOUS. 

On  the  Organs  of  Taste  in  the  Osseous  Fishes.     By  M.  E.  Joubdan. 

F.  E.  ScHXTLZE,  in  two  memoirs  published  in  1862  and  1867, 
described  the  cyathiform  bodies  of  die  barbel  and  of  the  tadpole  of 
Pelohates  fuscus,  and  found  in  them  a  structure  analogous  to  that  of 
the  corpuscles  described  by  Lov^n  and  Schwalbe  in  the  tongue  of 
the  Mammalia.  He  was  thus  led  to  assign  to  the  cyathiform  cor- 
puscles of  fishes  functions  identical  with  those  of  the  gustatory 
bodies  of  the  mammalian  tongue. 

Our  researches  upon  several  fishes,  and  especially  upon  the  Peri- 
stedion  cataphracttim^  or  Malaimat,  have  enabled  us  to  observe  some 
new  facts,  which  confirm  F.  E.  Schulze's  opinion. 
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The  Malarmat  presents  the  remarkable  peenliarity  of  possessing 
at  the  same  time  barbels  like  those  of  MuUus  barbaitu^  and  free  rays 
identical  with  those  of  the  Gurnards.  The  thick  cuirass  which 
covers  the  body  of  these  fishes  seems  to  justify  the  development  of 
these  organs  of  taste  and  touch  and  their  grouping  in  different 
Tegions.  The  barbels  of  the  Malarmat,  which  are  sometimes 
arranged  in  tufts,  sometimes  isolated,  fringe  the  lower  jaw  to  the 
number  of  ten  or  twelve ;  two  of  them  always  attain  very  large 
dimensions,  and  present  secondary  ramifications.  All  these  barbd* 
are  f^imished  with  cyathiform  bodies  of  no  great  size  and  formed 
by  the  union  of  two  sorts  of  cells :  some  of  these,  grouped  in  the 
centre  and  projecting  slightly  at  the  surface  of  the  barbel,  are  like 
fibres  furnished  with  a  voluminous  nucleus ;  the  others,  arranged  at 
the  periphery,  are  cylindrical  and  terminate  in  a  fiat  surface. 
These  little  organs  not  only  exist  on  the  barbels,  but  they  are  also 
dif^sed  in  great  numbers  in  the  mucous  membrane  that  lines  the 
buccal  cavity;  they  are  arranged  in  rows  in  the  pharynx;  and 
three  or  four  of  them  occupy  each  of  the  little  papillse  which  project 
from  the  rudimentary  tongue.  They  are  always  seated  in  the  epi- 
dermis ;  but  their  structure  is  difficult  to  make  out,  on  account  of 
their  small  dimensions. 

The  cyathiform  bodies  of  Mullus  harhaius  are  much  more  volu- 
minous ;  hence  we  have  been  able  to  make  a  more  complete  inves- 
tigation of  them.  They  are  like  those  described  by  F.  E.  Schuhe 
in  the  13arbel  and  the  Tench.  Each  corpuscle  is  situated  in  a  point  of 
the  epidermis  corresponding  to  a  papilla  of  the  dermis ;  it  is  clearly 
marked  off  from  the  cells  which  surround  it  by  the  dark  coloratioii 
which  it  acquires  after  the  action  of  osmic  acid  and  by  the  aspect  of 
its  constituent  elements.  Each  of  them  is  formed  of  cells  belonging 
to  two  t}'pes,  between  which  we  observe  all  transitional  forms: 
some  are  cylindrical  and  situated  at  the  periphery;  the  others, 
grouped  at  the  centre  of  the  ovoid  body,  terminate  in  a  conical  pro- 
longation, the  points  of  which,  generally  masked  by  mucus,  appear 
lees  distinctly  than  in  the  Malarmat.  AU  these  elements  are  fur- 
nished with  a  voluminous  nucleus ;  and  their  protoplasm  is  strongly 
coloured  by  osmium.  At  the  base  of  each  corpuscle  we  see  a  small 
granular  mass,  formed  by  the  varicose  basal  prolongations  of  the 
cells  of  the  cyathiform  bodies  :  it  is  in  this  granular  mass  that  the 
cylinder-axes  of  the  nervous  fibres  disappear ;  and  from  it  the  cells 
of  the  corpuscles  emerge.  Mulltu  barbattis  possesses  ovoid  bodies, 
identical  with  those  which  we  have  just  described,  in  the  mucous 
membrane  of  the  tongue  and  pharynx. 

In  the  Gurnards  we  have  found  cyathiform  corpuscles  upon  the 
tongue.  It  is  probable  that  they  exist  in  the  buccal  mucous  mem- 
brane of  most  fishes. 

From  the  facts  just  indicated  we  must  conclude  that,  among  the 
nervous  terminations  in  fishes  described  by  M.  Joubert  as  organs  of 
touch,  we  must  distinguish  those  which  possess  cyathiform  bodies 
from  those  which  are  destitute  of  them.  What  functions  are  we  to 
attribute  to  them  ?     From  the  investigations  of  F.  E.  Schulze,  F. 
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Todaro,  Engelmann,  Lov^n,  and  Schwalbe  it  seems  to  us  difficult 
not  to  regard  the  cyathifonn  bodies  of  fishes  as  gustatory  papillae. 
Their  structure  and  their  situation  in  the  epidermis  separate  them 
completely  from  the  tactile  corpuscles,  such  as  we  commonly  see  in 
birds  and  mammals. 

The  sense  of  taste  thus  acquires  in  fishes  an  importance  whidjl 
may  appear  exaggerated,  but  which  seems  to  us  accounted  for  by 
the  nature  of  the  medium  in  which  these  animals  live.  The  search 
for  food  in  these  creatures  must  be  guided  especially  by  sensitive 
terminations  more  particularly  destined  to  the  reception  of  gustatory 
emanations ;  and  this  explains  the  distribution  of  the  cyathifonn 
bodies  upon  external  organs,  explorating-apparatus,  the  situation  of 
which  has  deceived  observers,  but  which  need  no  more  surprise  us 
than  the  existence  of  well-formed  otocysts,  far  from  the  head,  upon 
the  last  segments  of  the  My  sides, — Comptes  JRendus,  March  21, 
1881,  p.  743. 

On  (he  Pterodidee.    By  Modest  Bogdakow. 

From  anatomical  data  Elliot  ("  Study  of  the  Pterodidffl,  or  Family 
of  the  Sand-Grouse  *')  arrived  at  the  conclusion  that  the  Pteroclidae 
should  be  placed  between  the  Columbse  and  the  Rasores,  a  position 
which  had  been  indicated  for  them  even  before  Elliot's  work,  and 
as  to  the  correctness  of  which  the  author  thinks  there  can  be  no  doubt. 
He  regards  it,  however,  as  a  more  rational  course  not  to  refer  the 
Sand-Grouse  either  to  the  ColumbsB  or  to  the  Easores,  but  to  raise 
them  into  a  distinct  order,  as  many  peculiarities  of  organization,  as 
well  as  the  mode  of  life,  separate  them  sharply  from  the  Basores. 
Thus  the  form  of  the  wings  and  feet  is  by  no  means  gallinaceous ;  the 
coloration  and  the  mode  of  life  are  quite  peculiar ;  further  the  eggs 
resemble  those  of  the  pigeons,  but  possess  a  special  coloration,  and 
the  layings  of  the  Pteroclidae  consist  normally  of  only  three  eggs, 
whilst  in  the  Gallinae  they  are  much  more  numerous.  Finally,  in 
the  PterocUdae  the  young  after  exclusion  are  covered  with  a  down  of 
very  peculiar  coloration,  and  are  not  blind,  although  they  are  unable 
to  run  about.  All  these  characters,  with  many  others,  induce  the 
author  to  propose  to  raise  the  Pteroclidae  to  the  rank  of  an  order, 
standing  between  the  Columbse  and  Rasores,  and  for  which  he  sug- 
gests the  name  HETERocLiriB. 

Besides  the  Pteroclidae  the  Thinocoridae  must  be  referred  to  this 
order  in  accordance  with  the  views  of  C.  L.  Bonaparte.  The  agree- 
ment between  Attagis  and  Pterocles  is  so  striking  that  one  cannot 
understand  how  the  Thinocoridae  have  been  referred  to  the  Gralla- 
tores.  The  two  genera  just  mentioned  not  only  resemble  each  other 
in  external  characters,  in  the  form  of  the  beak,  wings,  and  feet,  in 
the  plumage,  &c.,  but  even  in  the  character  of  their  dwelling-places 
the^  offer  a  very  remarkable  agreement.  The  species  of  Pterocles 
inhabit  deserts  and  are  always  companions  of  the  camel;  the 
species  of  Attagis  live  on  the  alpine  meadows  of  the  Andes  and  are 
associated  with  the  Uamas. 
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Pinallj  the  author  describes  two  new  species  of  Pteroda,  namely: — 
P.  Severzowi  (=iTttrao  eaudacutus^  Gmel.,=  2'.  alcJtata,  Gmel^a 
T.  chaUt,  "PaM^^Pterocles  caspiuSj  Men^fcr.)  from  the  Aralo-Caspian 
steppes,  Turkestan,  Transcaucasia,  and  North  Persia ;  and  P.  ElUoU 
from  Abyssinia. — Bull.  Acad.  Imp.  Set,  St.  Petersb.  tome  xxriL 
pp.  164-168. 

InvesUgaHon  of  certain  Points  in  the  Anatomy  of  Stemaspis  scntata. 
By  M.  Max.  Bietsch*. 

The  Stemaspis  measures  about  0*030  metre  in  length  and 
0*010  metre  in  breadth,  its  body,  which  is  attenuated  anteriorly 
in  a  state  of  repose,  is  inflated  in  front  and  behind  and  constricted 
in  the  middle  when  the  animal,  in  order  to  move,  throws  forward 
the  retractile  anterior  portion  of  its  body.  The  latter  bears  three 
rows  of  setse,  which  are  interrupted  upon  the  dorsal  and  Tentral 
lines,  and  which  may  be  conceal^  by  the  invagination  of  the  ante- 
rior r^on  of  the  trunk.  The  mouth,  which  is  somewhat  Tentral, 
is  surmounted  in  front  by  a  small  prominence  homologous  wit.h  the 
cephalic  lobe,  and  indicating  the  place  occupied  by  the  oerebroid 
ganglia.'  In  the  posterior  region  we  observe  a  ventral  shield  fringed 
with  tufts  of  sets,  except  at  its  anterior  margin ;  above  its  posterior 
margin  is  placed  the  somewhat  dorsal  anus,  which  is  surmounted  by 
two  oval  perforated  plates  garnished  with  numerous  branchial  fila- 
ments. Towards  the  anterior  third,  upon  the  ventral  surfeu^  we 
may  distinguish  two  small  conical  appendages,  axially  perforated ; 
these  are  the  external  terminations  of  the  generative  organs.  There 
are  also  small  bundles  of  setas  in  the  median  ventral  region  of  the 
body ;  but  they  do  not  appear  beyond  this. 

The  integuments  consist  of  a  thick  and  resistant  fibrous  layer, 
striated  parallel  to  the  surface,  covered  externally  by  a  layer  of 
hairs,  which  alone  seem  to  represent  the  epidermis,  and  lined  inter- 
nally with  a  granular  stratum,  in  which  we  may  sometimes  succeed 
in  detecting  nuclei :  from  this  layer,  which  internally  is  in  contact 
with  the  muscles,  a  number  of  more  or  less  undulated  filaments 
start,  traversing  the  fibrous  zone  perpendicularly  and  terminating 
in  the  hairs ;  chloride  of  gold,  employed  as  suggested  by  M.  Ranvier, 
gives  them  an  intense  violet  colour,  as  also  to  the  granular  layer, 
while  the  fibrous  zone  remains  nearly  colourless.  I  think  we  may 
regard  these  filaments  as  nervous  terminations. 

Further  in  we  meet  with  an  external  layer  of  transverse  mus- 
cular fibres,  then  an  inner  layer  of  longitudinal  fibres,  which  are 
inserted  upon  the  reentering  lines  bounding  the  segments.  I  shall 
confine  myself  here  to  indicating  further  the  powerful  development 
of  the  retractor  muscles,  formed  principally  of  two  bundles  placed 
on  the  sides  of  the  nervous  cord,  and  the  fibres  of  which  are  im- 
planted in  front  at  the  base  of  the  anterior  setffi,  and  behind  upon 
the  ventral  surface  of  the  integuments  :  these  fibres  are  of  unequal 

*  The  authur^s  examinations  of  this  worm  were  made  on  specimens 
from  ofiP  Cape  Breton,  in  the  Bay  of  Biscay,  and  from  the  Gulf  of  Lyons. 
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lengths;  someoftbem  reach  the  ventral  shield.  These  muscles  cause 
the  invagination  of  the  anterior  part  of  the  trunk,  the  protraction 
of  which  is  brought  about  by  the  posterior  transverse  muscles,  which, 
by  contracting,  drive  forward  the  fluid  of  the  general  cavity. 

The  digestive  canal  at  first  travels  from  before  backwards,  bends 
round  near  the  perforated  plates,  returns  forward,  then  turns  again 
backward  to  terminate  at  the  anus :  it  forms  numerous  convolu- 
tions, and  is  further  irregularly  twisted  spirally  with  the  generative 
organs.  We  may  distinguish  in  it  the  following  regions: — 1,  a 
wide,  short,  protractile  pharynx,  in  the  form  of  a  bulb,  presenting 
glandular  ridges ;  2,  a  much  narrower  and  longer  oesophagus,  which 
is  analogous  in  structure  to  the  stomach,  but  is  destitute  of  the  vibra- 
tile  furrow,  and  its  less  developed  epithelial  layers  possess  no 
granulations  ;  3,  a  stomach  considerably  wider  than  the  other  parts 
of  the  intestine,  and  composed  of  the  peritoneum,  of  a  feeble 
muscular  layer,  the  scattered  fibres  of  which  are  partly  longitudinal, 
partly  transverse,  and  of  a  greatly  developed  glandular  epithelium 
which  forms  prominent  longitudinal  ridges  in  the  interior  ;  at  the 
commencement  of  the  stomach  originates  a  vibratile  furrow,  which 
only  stops  at  the  terminal  part  of  the  intestine ;  the  stomach  i^ecretes 
a  yellowish  liquid  which  gives  a  green  colour  with  Gmelin's  and  a 
red  colour  with  Fettenkofer's  reagent ;  I  think  it  may  be  regarded 
as  bile  ;  4,  a  recurrent  intestine,  and,  5,  a  posterior  intestine,  which 
I  distinguish  from  each  other  principally  because  of  their  general 
direction,  and  to  facilitate  a  more  detailed  description ;  their  struc- 
ture essentially  resembles  that  of  the  stomach,  except  the  smaller 
development  of  the  epithelium,  which  is  here  no  longer  glanduleir  ; 
6,  a  protractile  terminal  intestine,  destitute  of  the  furrow  and  pre- 
senting the  structure  of  the  external  skin. 

The  nervous  system  consists  of  two  cerebroid  ganglia,  of  a  wide 
collar  embracing  the  pharynx,  and  of  a  ventral  cord,  which  widens 
considerably  behind  over  the  shield,  in  consequence  of  a  greater 
development  of  its  connective  elements.  On  its  ventral  surface  this 
cord  gives  off  numerous  unpaired  nerves,  directed  downwards  and 
backwards,  which  afterwards  bifurcate  into  two  symmetrical 
branches.  I  have  not  yet  completely  elucidsCted  the  question  of  the 
relation  of  these  branches  with  the  granular  layer  and  the  nervous 
filaments  mentioned  above. 

The  branchial  filaments,  destitute  of  cilia,  have  their  internal 
cavity  divided  longitudinally  by  a  fibro-muscular  partition;  the 
two  elongated  sinuses  thus  formed  communicate  by  a  loop  at  the 
free  extremity  of  the  filament,  and  unite  to  form  a  single  canal  near 
the  point  of  insertion  upon  the  perforated  plate.  In  the  living 
animal  we  see  some  of  these  filaments  elongated  in  the  water,  which 
they  beat ;  the  red  blood  contained  in  them  enables  the  loop  formed 
by  the  two  sinuses  to  be  recognized ;  but  most  of  the  filaments 
are  usually  retracted  and  spirally  rolled  up  by  the  contraction 
of  the  longitudinal  muscles  which  line  the  two  sinuses,  and 
which  drive  back  the  blood  to  the  interior  of  the  body,  whilst  the 
elongation  of  the  branchise  makes  it  flow  into  them.     At  the  point 
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of  insertion  of  each  filament  the  perforated  plate  is  traversed  by  a 
short  canal  lined  with  an  epithelial  layer,  and  afterwards  dividing 
into  several  branchial  vessels.  Between  the  filaments  the  plates, 
the  stmcture  of  which  is  analogous  to  that  of  the  skin,  have  nume- 
rous hairs.  The  branchial  vessels  of  the  two  plates  all  open  into  a 
wide  and  very  short  canal,  which  opens  into  the  dorsal  vessel. 

In  a  future  communication  I  will  summarize  my  observations  on 
the  vascular  and  generative  systems,  the  segmental  organs,  and  the 
embryogeny  of  this  worm. — Comptes  Eendus^  April  11,  1881,  p.  926. 

The  Bears  of  the  Cavern  of  Lherm.    By  M.  H.  Filhol. 

As  is  well  known,  the  bone-cave  of  Lherm,  in  the  Ariege,  has 
furnished  numerous  remains  of  animals,  including  Ursas  speUeuM^ 
Fdis  spelcea,  Hycena  spelasa^  Rhinoceros^  Cenms,  &c.  The  most 
frequent  of  these  is  the  first-named  species,  Ursus  spelceus,  of  which 
not  less  than  one  hundred  crania  have  been  obtained.  M .  Filhol 
remarks  that  these  numerous  crania  prove  the  great  fixity  of  cha- 
racter of  thid  species,  and  that  Ursus  spdoeus  in  its  most  modified 
forms  has  nothing  to  do  with  the  existing  Ursus  arctos,  M.  Marty 
has  recently  found  two  skulls  of  bears  different  from  any  previously 
met  with.  One  of  these,  a  perfect  skull,  measuring  along  its  lower 
surface  35  centim.  from  the  incisive  margin  to  the  occipital  foramen, 
has  six  teeth  behind  the  canine,  as  in  existing  Bears,  instead  of  three 
as  in  Ursus  spelceus^  and  the  form  and  proportions  of  those  organs 
are  as  in  Ursus  arctos.  This  applies  to  the  other  characters  of  the 
skull ;  and  M.  Filhol  identifies  the  animal  with  the  living  Brown 
Bear,  which,  he  considers,  cannot  have  descended  from  Ursus 
spelcBus,  but  must  have  originated  in  some  distant  region,  perhaps 
North  America,  and  gradually  advanced  to  take  the  place  of  the 
great  Cave-Bear  in  these  countries. 

The  second  specimen  consists  of  the  anterior  parts  of  a  bear's 
head,  also  differing  from  those  hitherto  found  in  caves.  In  the 
upper  jaw  it  had  four  teeth  behind  the  canine,  and  the  first  pre- 
molar was  preceded  by  a  free  space  of  15  miUim.  Consequently 
the  face  was  very  short,  but  at  the  same  time  it  was  remarkably 
widened.  Its  transverse  diameter  behind  the  camassial  tooth  is 
10-3  centim.  The  anterior  nasal  aperture  measures  64  miUim. 
across  and  51  millim.  from  front  to  back.  In  all  other  bears  the 
antero-posterior  diameter  is  the  larger.  The  forehead  was  de- 
pressed and  almost  horizontally  continuous  with  the  nasal  bones. 
Its  elevation  above  the  palatine  arch  at  a  point  answering  to  the 
postorbital  apophyses  is  only  10-8  centim. ;  in  the '  Ursus  arctos 
above  mentioned  this  measurement  gives  11-8  centim.,  and  in 
Ursus  spdcsus  18*3  centim.  The  width  of  the  forehead  between  the 
apices  of  the  postorbital  apophyses  is  13*9  centim.,  or  only  a  few 
millimetres  less  than  in  the  largest  crania  of  Ursus  spdasus.  These 
characters  lead  M.  Filhol  to  regard  this  skull  as  representing  a  new 
species  of  bear ;  and  he  proposes  to  name  it  Ursus  Qaudryi. 

M.  Marty  has  also  found  in  the  cavern  of  Lherm  the  femur  of  a 
fossil  lion  46  centim.  long. — Comptes  Bendus,  April  11, 1881,  p.  929. 
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XLIII. — On  Palsdospinaz  priscus,  l^erton. 
By  James  W.  Davis,  F.G.S.  &c- 

[Plate  XX.] 

I  HATE  recently  had  the  good  fortune  to  become  possessed  of 
an  example  of  this  rare  fish,  which  serves  to  elucidate  some 
characters  not  shown  on  the  specimens  described  by  Sir  P. 
Egerton  in  the  ziii.  decade  of  the  Memoirs  of  the  Geological 
Survev  (1872).  Whilst  proving  the  correctness  of  the  deduc- 
tions drawn  by  the  author,  this  specimen  also  exhibits  charac- 
ters which  enable  me  to  correct  some  inferences  drawn  from 
imperfect  evidence. 

My  specimen  is  10  inches  in  length.  The  front  part  of  the 
head  is  absent ;  and  probably  2  inches  of  the  caudal  extre- 
mity is  also  broken  away.  The  body  of  the  fish  included 
between  these  parts  is  extremely  well  represented.  The  fish  is 
laid  on  its  ventral  surface,  and  exposes  the  dorsal.  There  are 
two  large  pectoral  fins,  two  dorsal  fins,  each  having  attached 
to  its  anterior  portion  a  bony  fin-ray.  There  is  also  exposed 
one  ventral  fin,  the  opposite  one  being  hidden  beneath  the 
body  of  the  fish.  The  caudal  fin  is  entirely  absent.  The 
vertebra  extend  from  their  connexion  with  the  head  to  the 
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opposite  extremity  of  the  specimen.    The  whole  surface  is 
covered  with  minute  dermal  ossicles  or  shagreen. 

There  are  seventy-eight  vertebrae  present.      The  second 
dorsal  spine  is  evidently  in  its  natural  position  with  regard  to 
the  vertebrae,  and  is  fixed  above  the  fifty-sixth  from  the  head  ; 
behind  there  are  t^nty-two  others.    The  position  of  the 
anterior  dorsal  spine  and  fin  has  been  somewhat  deranged 
during  the  decay  of  the  fish:   the  spine  has  been  preyed 
away  from  the  fin,  and  is  now  separatea  by  an  inch  and  a  half, 
or  the  length  of  ten  or  twelve  vertebrae.     Its  exact  position 
might  be  difficult  to  determine ;  but  a  comparison  with  the  re- 
cent dog-fish  {Acanthias  vulgaris)  renders  its  place  tolerably 
certain.     In  the  dog-fish,  as  pointed  out  by  Sir  P.  Egerton. 
there  are  one  hundr^  and  eignt  vertebrae.    Between  the  head 
and  the  first  dorsal  spine  there  are  twenty-five  vertebrae ;  from 
the  first  to  the  secona  are  included  thirty-four ;  and  beyond  the 
posterior  dorsal  spine  there  are  forty-nine  vertebrae  to  the  ex- 
tremity of  the  tau.    The  Pakeospinax  from  the  Lias  exhibits 
a  remarkable  similarity  to  the  recent  fish.     In  the  latter  there 
are  fifty-nine  vertebrae  between  the  head  and  the  posterior 
dorsal  spine,  whilst  in  PaUBospinax  there  are  fifty-six ;  and 
from  this  close  relationship  it  may  be  inferred  with  safety  that 
the  anterior  dorsal  spine  was  situated  above  the  twenty-third 
or  twenty-fourth  vertebra.    It  may  be  ftirther  urged  that  as 
there  are  behind  the  posterior  dorsal  spine,  in  the  recent  fish, 
forty-nine  vertebrae,  there  were  about  the  same  number  in  the 
fossil  one :  twenty-two  are  preserved;  and  a  further  complement 
of  about  six  or  ei^ht  and  twenty  would  complete  the  caudal 
portion  of  the  fisn.     Relative  appearances  warrant  this  sup- 
position.    The  total  length  of  the  fish,  including  the  portion 
of  the  snout  not  preserved,  would  be  13  inches — a  consider- 
ablv  smaller  example  than  those  described  By  Sir  P.  Egoton. 
The  head  is  represented  by  the  impression  of  some  bones  or 
cartilages   not  sufficiently  well  preserved  for  identification. 
There  are  two  or  three  teeth  similar  in  form  to  the  figure  no.  5, 
plate  vii.  of  the  decade  referred  to  previously,  which  indicate 
theproximity  of  the  jaws. 

Tne  spines  were  deeply  implanted  in  the  flesh  of  the  fish, 
and  appear  to  have  had  a  groove  along  the  back  for  the  re- 
ception of  the  fin,  though  this  is  only  partially  evident  in  mj 
specimen.  The  anterior  spine  was  smooth,  its  upper  part 
tnickly  coated  with  enamel ;  the  middle  portion  of  the  spme, 
not  actually  imbedded  in  the  flesh,  was  enveloped  by  the 
dermal  covering  of  the  fish,  which  was  thickly  coated  with 
shagreen.  The  posterior  spine  exhibits  the  same  characters^ 
except  that  it  was  finely,  but  distinctly,  covered  with  longitu- 
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dinal  striations.  The  small  tubercles  mentioned  by  Sir  P. 
Egerton  as  besetting  the  lower  portion  of  the  posterior  spine 
do  not  appear  to  be  present  on  my  specimen ;  but  the  covering 
of  shagreen  presents  a  similar  appearance  to  the  one  described 
in  the  decades.  The  spine  attacned  to  the  anterior  dorsal  is 
1*1  inch  in  length  and  '2  inch  wide  at  the  base;  it  is 
sli^htlj  curved  backwards,  gradually  contracts  in  size,  and 
ends  in  a  fine  point  The  second  spine  is  similar  in  form  but 
larger;  it  is  1*3  inch  in  length. 

The  pectoral  fins  are  veiy  large  in  proportion  to  the  other 

{>arts  of  the  fish ;  the  anterior  margin  is  at  least  2*5  inches  in 
ength.  They  are  thickly  covered  with  shagreen,  the  tubercles 
clustering  thickly  and  of  large  size  along  the  anterior  margin, 
and  becoming  more  thinly  distributed  and  of  gradually  de- 
creasing size  towards  the  posterior  portion  of  the  fin. 

The  ventral  fins  are  also  covered  with  tubercles  in  the  same 
manner:  they  are  1*1  inch  in  length. 

The  aermal  tubercles  forming  the  shagreen  are  composed  of 
little  {)lates,  highly  enamelled,  for  the  most  part  rhomlK)idal  in 
form,  in  rare  instances  arranged  like  flat  cubes  in  a  tessellated 
pavement,  but  more  generally  with  the  comer  towards  the  tail 
raised,  as  though  the  little  cube  were  suspended  diagonally  at 
two  ot  the  comers  transversely  to  the  lon^tudinal  axis  of  the 
body,  and  the  anterior  comer  depressed,  causing  the  one 
towards  the  caudal  portion  of  the  fish  to  be  raised.  The  raised 
portion  appears  to  be  somewhat  produced  in  some  of  the 
tubercles ;  but  in  no  instance  can  I  find  evidence  that  any 
thing  approaching  a  sharp  tooth-like  stmcture  occurred  in  any 
of  the  tubercles,  such  as  may  be  seen  in  many  of  the  recent 
Placoids. 

The  figures  (PL  XX.  figs.  2,  3,  4)  show  the  relative  size  of 
the  tubercles  in  different  parts  of  the  fish  and  also  indicate  a 
8lig;htly  different  form.  The  minuteness  of  these  objects  may 
be  inferred  from  the  fact  that  there  are  between  30,000  and 
40^000  to  cover  one  square  inch  of  the  body  of  the  fish. 

The  fossil  PalcBosptnax  presents  an  instance  of  a  Lias  fish 
which  bears  so  close  a  resemblance  in  general  character,  and 
even  to  a  lar^e  extent  in  minute  detail,  to  the  living  Acanthiaay 
that  we  are  fumost  justified  in  considering  the  latter  as  a  de- 
scendant of  the  former.  The  fossil  form  was  a  shorter  and 
proportionally  a  thicker  fish  than  the  living  one.  Its 
pectoral  fins  were  much  larger  and  better  devdoped.  The 
vertebral  colunm  in  the  two  fishes  offers  a  very  close  parallel. 
In  my  specimen  there  are  only  twenty-two  vertebrae  preserved 
behind  the  posterior  dorsal  spine;  but  Sir.  P.  Egerton 
mentions  a  specimen,  in  the  collection  of  the  Earl  of  Ennis- 
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killen,  consisting  of  eighty-five  vertebrsB,  with  a  spine  situated 
above  the  fortieth  from  the  anterior  end.  and  with  conse- 
quently forty-five  vertebrae  beyond  it;  tnis  number  would 
probably  constitute  nearly  the  whole  of  the  caudal  extremity, 
and  is  fewer  by  four  only  than  in  its  living  representative.  In 
the  specimen  figured  on  plate  vii.  of  the  decade  mentioned 
the  spine  extends  above  the  fifteenth  vertebra.  In  the  one 
now  being  described  the  anterior  dorsal  spine  is  over  the 
eighteenth  or  nineteenth  vertebra;  there  can  be  no  doubt, 
however,  that  its  proper  position  must  have  been  further  back, 
because  the  fin  to  which  it  was  attached  is  far  behind  the 
spine.  From  analogy  it  would  be  supposed  that  the  spine 
occupied  a  position  halfway  between  its  present  situation  and 
that  of  the  fin ;  and  as  this  would  place  the  spine  above  the 
twenty-second  or  twenty-third  vertebra  from  tne  head,  which 
is,  as  already  indicated,  the  point  inferred  from  the  comparison 
with  the  recent  fish,  there  remains  little  doubt  that  such  was 
its  actual  position. 

Locality.  All  the  specimens  hitherto  described,  including 
the  one  which  is  the  subject  of  this  paper,  are  from  the  Lias 
at  Lyme  Eegis. 

EXPLANATION  OF  PLATE  XX. 


Fig,  1.  Palaospinax  priseus,  Egerton  (nat  size). 

Fig,  2.  Dermal  tubercles  or  shagreen  on  ventral  fin  (x  25). 

Fif,  3.  Ditto  on  ventral  portion  of  body  behind  the  ventral  fin  (x  25). 

Fig,  4.  Ditto  on  pectoral  fin  near  the  base  of  the  anterior  margin  (  x  2i 
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XLIV. — On  the  originally  Bilateral  Character  of  the  Renal 
Organ  of  Proaobranchia^  and  on  the  Homologies  of  the  Fcfife- 
sac  of  Cephalopoda.  By  E.  Eat  Lankester,  M.A.,  F.R.S., 
Jodrell  Professor  of  Zoology  in  University  College, 
London. 


Two  recent  memoirs  on  moUuscan  morphology  touch  upon 


journal.  I  am  therefore  anxious  to  make  a  few  remarks 
on  the  matters  in  question  in  the  same  place  as  that  in  which 
I  first  wrote  of  them. 

I.  Dr.  J.  W.  Spengel,  in  a  very  interesting  essay  (Zeitschr. 
wiss.  Zool.  vol.  XXXV.)  entitled  "  Die  Geruchsorgane  und  das 
Nervensystem  der  Mollusken,"  refers  to  a  note  by  me  "  On 
some  undescribed  Points  in  the  Anatomy  of  the  Limpet  {Pa-- 
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tdla  vulgata) ,"  published  in  the  ^Annals '  nearly  fourteen  years 
ago  (vol.  XX.  1867,  p.  334).  The  organs  which  I  there  re- 
cognized as  the  "  capito-pedal "  orifices  he  now  proposes  to 
identify  with  olfactory  organs.  With  regard  to  this,  I  have  to 
say  that  I  have  long  been  aware  that  the  "  capito-pedal " 
pigmented  bodies  are  not  orifices  blocked  by  pigmented  excre- 
tion, as  I  at  one  time  supposed ;  and  I  have  no  doubt,  from 
the  nerve-supply  to  this  region,  which  was  clearly  figured  by 
Prof,  de  Lacaze-Duthiers  in  vol.  i.  pi.  iv,  of  his  *  Archives 
de  Zoologie  exp^rimentale '  (1872),  and  is  now  again  figured 
by  Dr.  Spengel,  that  we  have  in  the  capito-pedal  pigment- 
body  a  sense-organ,  similar  in  character  to  the  sense-organ 
described  by  Lacaze-Duthiers  as  existing  in  aquatic  Pulmo- 
nate  Gasteropoda  (also  in  vol.  i.  of  his  Archives,  "  Du  sys- 
t^me  nerveux  des  Mollusques  Gast^ropodes  pulmon^  aqua- 
tiques  et  d*un  nouvel  oreane  d'innervation^*).  This  last 
memoir  most  unfortunately  appears  to  have  escaped  Dr. 
Spengel's  attention,  who  endeavours  to  identify  the  capito* 
p^al  sense-organs  of  Patella  with  a  rudimentary  gill,  and  to 
bring  under  the  same  denomination  the  often  plicated  proble- 
matic sense-organs  of  a  number  of  other  Gasteropods. 

In  discussing  these  homologies  Dr.  Spengel  is  led  to  ex- 
pound his  views  on  the  torsion  of  the  visceral  mass  of  the 
Prosobranch  Gasteropods.    His  views  are  chiefly  based  upon 
the  fact,  first  made  known  by  me,  of  the  existence  of  two 
renal  organs  in  Patella.     Dr.  Jhering,  in  a  memoir  on  the 
morphology  of  the  renal  organ  of  Mollusca  (Zeitschr.  fiir  wiss. 
Zoologie,  vol.  xxix.  1877,  p.  605).  is  the  only  observer  who 
has  confirmed  my  description  of  the  existence  of  two  renal 
organs  in  Patella ;  and  he  has  added  similar  observations  on 
Fissurella  and  Haliotis.     Dr.  Spengel,  in  reference  to  this 
matter,  cites  only  the  observations  of  Dr.  Jhering,  and  omits 
all  reference  to  the  fact  that  I  had  discovered  the  condition  of 
the  renal  organs  of  Patella  ten  years  before  that  writer, 
although  Dr.  Jhering  quotes  my  observations  at  full  length. 
The  fact  has  some  importance  j  for,  as  a  natural  consequence 
of  my  observations,  I  have,  dunng  the  period  which  has  elapsed 
since  they  were  made,  been  in  the  habit  of  teaching  the 
same  general  views  as  to  the  torsion  of  the  visceral  mass  of 
Gasteropoda  and  its  effect  upon  the  symmetry  of  the  organs 
as  are  now  advanced  by  Dr.  Spengel  (explained  by  a  woodcut 
on  p.  351  of  his  paper) .     This  writer,  to  establish  his  views, 
makes  use  of  the  fact  first  observed  by  me,  but  erroneously  (and, 
I  do  not  doubt,  unintentionally)  attributes  the  observation 
to  Dr.  Jhering.     Speaking  of  organs  which  are  paired  though 
not  fully  symmetrical  in  certain  of  the  Prosobranchia,  he  says 
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*^  Dahin  gehdren  in  erster  Linie  die  Kiemen  mid  die  Genicbs- 
organe^  das  Herz  mit  seinem  zwei  Vorhofen  und  endlich  nach 
den  Beobachtnngen  v.  Jherings  die  Nieren."  Further,  he  dis- 
enases  whether  one  of  the  "von  v.  Jhering  beschriebenen 
Organe  "  maj  not  be  identical  with  the  anal  gland  of  Mwrtx. 
I  am  not  of  the  opinion  that  it  is  a  reasonable  thing  to  allow 
one's  prioritj  in  such  a  matter  to  be  handed  by  one  writer  to 
another  without  making  anj  protest.  Hence  these  few  lines. 
I  may  add  that  Dr.  Jhering,  in  his  memoir  published  in 
1877,  states  that  he  was  unable  to  find  an  opening  leading 
from  the  pericardium  into  the  renal  organ  as  described  by  me. 
During  April  of  this  year  I  have,  with  the  cooperation  <^ 
my  assistant  Mr.  A.  (x.  Bourne,  examined  fresh  limpets  as 
to  the  pericardial  orifice.  Its  presence  can  be  demonstrated 
both  by  injections  which  pass  from  the  pericardium,  some- 
times into  the  right,  sometimes  into  the  left  renal  sac,  and  by 
dissection.  The  orifice  leculs  directly  into  a  narroto  subanal 
tract  of  the  further  or  right  renal  sac,  and  not  directly  into 
the  left  or  small  renal  sac.  which,  on  account  of  its  proxmiity, 
might  have  been  expected  to  be  the  sac  in  communication  with 
the  pericardium.  That  the  pericardial  orifice  should  open 
directly  into  the  larffe.  or  right,  or  infraanal  renal  organ  <^ 
Fatellay  and  not  into  the  small  one,  is  especially  remarkable 
when  we  remember  that  it  is  the  small  renal  sac  which,  lying 
dorsal  and  to  the  left  of  the  rectum  (in  the  primitive  uncoiled 
condition  of  the  visceral  mass  the  small  sac  would  obviously 
enough  be  to  the  right,  and  not  to  the  left,  of  the  rectum), 
would  seem  to  correspond  with  the  single  renal  sac  of  other 
Oasteropods. 

II.  Mr.  W.  K.  Brooks  has  recently  given  an  account,  with 
figures,  of  the  development  of  the  Squid  ('Anniversary 
Memoirs  of  the  Boston  Society  of  Natursd  History '),  which, 
besides  quotations  frt>m  the  writings  of  Kolliker,  myseli^ 
and  Bobretzky,  contains  sketches  of  the  well-known  surface- 
appearances  exhibited  by  living  specimens  of  Loligo  at  a  few 
stages  of  its  development.  Mr.  Brooks,  however,  is  led  to 
ofier  some  reflections  on  the  homologies  of  the  arms,  funnel, 
and  yelk-sac  of  the  embryo  Cephalopod  with  parts  of  the  adult 
Gasteropod.  I  cannot  agree  him  when  he  says  that  he 
has  '^  been  so  fortunate  as  to  fill  a  gap  by  finding  embiyos 
which  exhibit  general  moUuscan  characteristics ;"  and  I  can 
find  nothing  new  in  his  comparison  of  the  embryo  Cephalopod 
with  an  emoiyo  Pulmonate,  excepting  what  I  regard  as  erro- 
neous. He  is  mistaken  in  quoting  me  as  favouring  a  close 
comparison  of  the  shell-gland  disa)vered  by  me  in  Grasteio- 
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pods  and  Lamellibranchs  with  the  pen-sac  of  Cephalopodai 
which  I  showed  to  originate^  like  the  shell-gland,  as  an  open 
invagination.  I  have  been  careful  to  point  out  reasons  for  doubt- 
ing  Ae  exact  equivalence  of  the  two  structures  ("  On  the 
Development  of  the  Pond-Snail,  and  on  the  early  Stages  of  other 
MoUusca,"  Quart  Joum.  Microsc.  Sci.  vol.  xiv.  1874,  p.  371). 

Further,  I  cannot  agree  with  Mr.  Brooks  in  the  view  that 
the  molluscan  foot  is  necessarily  an  '^  unpaired  "  organ.  It 
is  truly  enough  a  median  organ ;  but  it  has  necessarily  a  right 
and  a  left  siae,  which  in  many  cases  tend  to  develop  as  two 
divergent  lobes;  and  such  growths  as  " epipodia  are  only 
an  expression  of  this  tendency  to  bilateral  development. 

Mr.  Brooks  regards  the  arms  of  the  Cephalopod  and  the 
funnel  as  either  epipodial  or  as  new  and  special  organs  of 
Cephalopods,  whilst  ne  advocates  the  view  that  the  yelk-sac 
of  Cephalopods  represents  the  "  median  unpaired  foot  of 
Mollusca,  which  has  accordingly  no  representative  in  the  adult 
Cephdo]M)d« 

ifr.  Balfour,  in  his  *  Comparative  Embrvology,'  vol.  i. 
p.  225,  had  anticipated  Mr.  J^rooks's  speculation  as  to  the 
identity  of  the  Cephalopod's  yelk-sac  with  the  Gasteropod's 
foot.  He  sajs : — "  In  Cephalopods  the  position  of  the  Gas- 
teropod  foot  19  occupied  by  the  external  yolk-sack.  In  normal 
forms  the  blastopore  closes  at  the  apex  of  the  yolk-sack,  and 
at  the  two  sides  of  the  yolk-sack  the  arms  grow  out.  These 
considerations  seem  to  point  to  the  conclusion  that  the  normal 
Gasteropod  foot  is  represented  in  the  Cephalopod  embryo  by 
the  yolk-sack,  which  has,  owing  to  the  immense  bulk  of  food- 
yolk  present  in  the  ovum,  become  filled  with  food-yolk  and 
enormously  dilated." 

I  am  unable  to  agree  with  the  interpretation  put  upon  the 
facts  by  Mr.  Balfour  and  Mr.  Brooks.  I  quite  admit  that 
the  region  in  the  Cephalopod  distended  by  food-yelk  is  the 
axial  region  of  the  foot ;  that  is  obvious  upon  the  first  obser- 
vation of  the  facts.  But  it  is  another  thing  to  maintain  that 
the  projection  or  outgrowth  as  such  represents  the  projection 
or  outgrowth  in  its  entirety  known  dAihe  foot  in  Gasteropods. 
In  my  opinion  it  does  not  do  so,  but  is  a  special  embryonic 
dilatation  of  the  axial  region  of  the  foot,  and  is  no  more 
representative  of  such  an  out^owth  as  the  adult  muscular 
foot  than  is  the  very  remarkable  contractile  sac  on  the  foot  of 
Ldmax. 

Had  Mr.  Brooks  compared  his  embryo  squid  with  an 
embryo  slug,  he  would,  I  think,  have  come  nearer  to  making 
out  the  significance  of  the  latter's  yelk-sac  than  he  has  when 
comparing  it  to  an  embryo  of  an  aquatic  Pulmonate. 
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I  was  mucli  strack  bj  the  remarkable  stmctnre  and  ifayth- 
mic  pulsation  of  the  sac  on  the  foot  of  the  embiyo  shig  when 
I  first  studied  it  at  Jena  in  1871 ;  and  in  the  winter  of  the  same 
jear^  when  canying  on  researches  on  the  development  of  the 
Cephalopoda  at  Naples,  I  made  the  observation,  first  of  all, 
that  the  wall  of  the  yelk-sac  of  the  embryo  squid  is  rhyth- 
mically contractile,  and,  secondly,  that  the  structure  of  that 
wall  and  its  contractile  elements  is  very  closely  similar  to  that 
of  the  contractile  sac  on  the  foot  of  the  embryo  Limax.  I 
subjoin  outline  drawings  of  an  embryo  slug  and  an  embryo 
squid,  to  render  clear  to  those  not  familiar  with  these  objects 
the  position  of  the  parts  under  discussion. 


Fig.L 


Kg.  2. 


Fig,  1.  Diagram  of  an  embryo  Slug. 

Fig,  2.  Diagram  of  an  embrvo  CephalopocL  m,  position  of  mouth ;  Ft, 
foot ;  sh,  shell ;  con,  contractile  embiyomc  outgrowtii  of  the  pedal  regioo 
(yelk-sac  in  Oephalopod):  cp,  eye;  pk^  piimitiTe  kidney  of  slug;  *, 
smaller  head-tentacle  of  slug;  JF\i,  funnel  of  Cephalopod;  mty  mantle- 
flap  of  Cephalopod. 

In  a  paper  published  in  this  magazine  in  February  1873 
("  Zoological  Observations  made  at  Ijfaples  in  the  winter  of 
1871-72  ")  I  gave  a  brief  outline  of  my  results  as  to  Cepha- 
lopod development,  and  I  there  said  (p.  84)  : — "  An  interest- 
ing phenomenon  is  the  contractility  of  the  walls  of  the  yelk-sac, 
which  is  observed  at  a  very  earlv  period,  as  soon  as  the  first 
rudiments  of  eyes,  ears,  and  mouth  have  appeared.  A  rhythmic 
wave  of  contraction  passes  continually  along  the  wall  of  the  sac, 
at  that  part  immediately  in  front  of  the  aSmentary  tube,  and 
doubtless  acts  so  as  to  cause  a  circulation  of  nutrient  material 
in  the  direction  of  the  young  embryo.  The  tissue  which 
exhibits  this  contractility  is  of  the  same  structure  (stellate 
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cells)  as  that  of  the  remarkable  contractile  vesicle  observed  in 
the  pulmonate  Gasteropoda,  and  which  I  have  studied  in 
Limax.     It  is  probable  that  the  two  parts  are  homogenous." 

So  far  as  any  comparison  between  the  Cephalopod  yelk-sac 
and  the  Gasteropod  toot  is  legitimate,  it  appears  to  me  that  I 
had  made  it  in  the  above  passage  some  years  since. 

As  to  the  homologies  generally  of  Gasteropod  and  Cepha- 
lopod, I  am  inclined  to  agree  with  Mr.  BrooKs  when  he  says 
"  we  cannot  expect  any  valuable  results  to  follow  from  tne 
attempt  to  compare  any  part  of  the  body  of  a  Cephalopod 
with  structures  which,  like  the  epipodial  folds,  are  not  common 
to  the  Gasteropoda,  but  somewnat  exceptional."  I  consider 
that  a  close  relationship  exists  between  the  siphonal  folds  of 
the  Cephalopod  and  the  "  pteropods  "  of  Pteropoda,  and,  again, 
between  the  arms  of  the  n)rmer  and  the  arms  (bearing  suckers 
in  Pneumodermon)  of  the  latter ;  but  there  appears  to  be  no 
ground  for  going  further  when  we  compare  tnese  parts  with 
those  of  a  Gasteropod  than  is  involved  m  assigning  them  all 
to  "  the  foot,"  which  certainly  cannot  be  given  up  to  the  sole 
equivalence  of  the  yelk-sac,  and  is  not  to  be  limited,  as  Mr. 
Brooks  would  have  it,  to  an  unpaired  median  growth.  I  do 
not  see  the  cogency  of  the  arguments  put  forward  by  Jhering 
for  regarding  the  arms  of  Pteropods  and  Cephalopods  as 
distinct  from  foot ;  and  assuredly  it  is  necessary  absolutely  to 
reject  Grenacher's  notion  of  their  identity  with  the  velum,  a 
notion  with  which  every  morphologist  has  at  one  time  or  other 
amused  himself;  and,  lastly,  there  appears  to  be  no  ^ound 
capable  of  statement  for  regarding,  as  Brooks  would  do,  the 
siphon  (funnel)  as  a  growth  peculiar  to  the  Cephalopod.  Its 
condition  in  Nautilus  alone  is  sufficient  to  show  that  it  is  a 
part  of  the  molluscan  foot. 


XLV. — The  Structure  and  Affinities  of  Euphoberia,  Meek 
and  Worthen.  a  Oenus  of  Carbonijerous  Myriopoda,  By 
Samuel  H.  Scuddee*. 

The  genus  Euphoberia  was  established  in  1868,  for  some 
remarkable  spiny  Myriopoda  found  in  the  ironstone  nodules 
of  Mazon  Creek,  in  Illinois,  and  which  were  first  fully  de- 
scribed and  figured  in  the  third  volume  of  the  Geological 
Report  of  the  Illinois  Survey.  The  only  characteristics  then 
noted,  in  which  they  differ  from  modem  types,  were  the 
tapering  form  of  the  body  and  the  presence  of  branching 
•  From  the  '  American  Journal  of  Science/  March  1881,  pp.  182-180. 
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spines  on  all  the  segments  in  longitudinal  ro?rs*  An  o{^Rnv 
tuni^  of  examining  a  series  of  these  animals  from  the  same 
locahty,  due  to  the  kindness  of  Messrs.  Can  and  Worthen, 
and  especially  of  studying  a  fine  fragment  of  Euphoberia 
major ^  M.  &  W.,  giving  an  admirable  view  of  the  ventral 
plates,  proves  that  me  differences  between  these  ancient  types 
and  modem  forms  are  so  numerous  and  important  as  to 
compel  us  to  refer  them  to  a  distinct  suborder^  for  which  the 
name  of  Archipolypoda  is  proposed. 

One  main  distinction  between  the  two  groups,  Diplopoda 
(or  Chilognatha)  and  Ghilopoda,  into  which  existing  Myri- 
opoda  are  generally  divided,  consists  in  the  relation  of  the 
ventral  to  the  dorsal  plates  of  the  various  segments  of  which 
the  body  is  composea.  In  the  Chilopoda  mere  is  a  single 
ventral  plate,  bearing  one  pair  of  legs,  for  every  dorsal  plate : 
in  the  iMplopoda,  on  the  contrary,  there  are  two  such  ventral 
plates,  each  bearing  a  pair  of  legs,  for  every  dorsal  plate 
(with  the  exception  of  a  few  segments  at  the  extremities  of 
the  body).  The  Diplopoda  are  universally  considered  Ac 
lower  of  the  two  in  their  organization  ;  and  it  is  therefore  not 
surprising  to  find  that  no  Chilopoda  have  been  found  in  rocks 
older  than  the  Tertiary  series  * ;  while  Myriopods  with  two 
pairs  of  legs  corresponding  to  each  dorsal  plate  may  be  found 
as  far  back  as  the  Coal-measures.  In  such  comparisons  as 
are  here  instituted,  the  Chilopoda  may  therefore  be  left  out 
of  account 

In  modem  Diplopoda  each  segment  of  the  body  is  almost 
entirely  composea  of  the  dorsal  plate,  forming  a  nearly  com-  . 
plete  nng ;  for  it  encircles,  as  a  general  rule,  nine  tenths  of  the 
body,  leaving  small  room  for  tne  pair  of  ventral  plates.  On 
the  side  of  the  body  it  is  perforated  by  a  minute  foramen,  tiie 
opening  of  an  odoriferous  gland.  Usually  the  ring  is  nearly 
circular ;  but  occasionally  the  body  is  considerably  flattened, 
and  the  sides  are  somewhat  expanded  into  flattened  laminae 
with  a  smooth  or  serrate  margin ;  a  few  species  are  provided 
with  minute  hairs,  sometimes  perched  on  little  papillae  ;  and 
the  surface  of  the  tx>dy,  ordinarilv  smooth  or  at  best  wrinkled, 
is  occasionally  beset  with  roughened  tubercles,  which  may 
even  form  jagged  projections.  So  far  as  I  am  aware,  no 
nearer  approach  to  spines  occurs  on  the  dorsal  plate  than  the 
serrate  edges  of  the  lateral  laminae,  the  roughene4  tubercles,  or 
the  papilla-mounted  hairs. 

In  tne  EupfiobericB  from  the  Coal-measures  a  very  difierent 
condition  of   things   obtains.      The  segments   of  the  body 

*  OeophHus  proavus,  Germ.,  from  the  Jura,  is  certiunly  a  nereid  worm,  as 
stated  by  Hagen. 
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may  be  drcolar.  or  laterally  compressed^  or,  as  in  many  modem 
types,  depressed ;  but  in  all  the  dorsal  plate  occupies  scarcely 
more  than  two  thirds  of  the  circuit  of  the  body,  or  even  less, 
being  opposed  by  broad  ventral  plates.  This  dorsal  plate  is 
not  perforated  for  foramina  repu^natoria*,  but,  as  means  of 
defence,  it  is  armed  with  two  or  tnree  huge  spines  upon  either 
side :  one  row  (for  they  occur  on  all  the  segments  alike)  lies 
above,  near  the  middle  line  of  the  body ;  another  is  placed 
low  down  upon  the  sides,  near  the  lower  margin  of  the  dorsal 
plate ;  and  a  third  row  is  sometimes  found  between  them. 
These  spines  are  sometimes  forked  at  the  tip ;  and  they  are 
(probably)  always  provided  to  a  greater  or  less  extent  with 
spinules  springmg  from  the  base  or  the  stem;  sometimes 
these  are  so  numerous  as  to  form  a  whorl  of  little  spines 
around  the  main  stem.  Usually  the  main  spines  are  at  least 
half  as  long  as  the  diameter  of  the  body ;  often  they  are  as 
long  as  the  diameter ;  and  one  may  readily  picture  the  different 
appearance  between  one  of  these  creatures,  perhaps  a  foot  or 
more  in  length,  bristling  all  over  with  a  coarse  tangle  of 
thorny  spines,  and  the  smooth  galley-worm  of  the  present 
day. 

If  we  pass  to  the  ventral  plates  we  shall  find  differences  of 
even  greater  significance.  In  modem  Diplopoda  these  plates 
are  mmute ;  the  anterior  forms  the  antenor  edge  of  the  seg- 
ment, continuous  with  that  of  the  dorsal  plate ;  toother,  how- 
ever, they  are  not  so  long  as  the  dorsal  plate  at  their  side ;  and 
the  latter  appears  partly  to  encircle  the  posterior  of  the  ventral 

i)lates  by  extending  inward  towards  the  coxal  cavities.  The 
egs  are  attached  to  the  posterior  edge  of  each  ventral  plate ; 
and  those  of  opposite  sides  are  so  closely  crowded  together 
that  they  absolutely  touch.  The  stigmata,  of  which  there  is 
a  pair  to  each  ventral  plate,  are  placed  at  the  outer  edge, 
rather  towards  the  front  margin ;  and  their  openings  are  longi- 
tudinal {u  e.  they  lie  athwart  the  segment)  ]  the  coxse  of  the 
legs  of  die  anterior  plate  are  therefore  opposite  the  stigmata 
of  the  posterior  plate.  No  other  organs  are  found  upon  the 
ventral  plates ;  one  might  indeed  say  there  was  not  room  for 
them.  The  legs  themselves  are  composed  of  six  simple 
cylindrical  joints  subequal  in  length,  the  apical  armed  with  a 
single  terminal  claw ;  the  whole  leg  is  short,  generally  not 
more  than  half  as  long  as  the  diameter  of  the  body. 

In  the  ancient  Euphoberice  all  is  very  different.     The  ventral 

*  This  is  what  would  be  expected  from  the  presence  of  spines ;  for  two 
such  means  of  defence  should  not  be  looked  for  in  the  same  animal ;  ofTen- 
siTe  glands  are  present  only  in  slow-moving  or  otherwise  defenceless 
creatures,  as  in  PnasmidsB  among  Orthoptera  for  example. 
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plates  occnpy  the  entire  ventral  surface,  perhaps  may  be  said 
to  extend  partly  up  the  sides  of  the  rounded  body ;  and  no  part 
of  the  dorsal  plate  passes  behind  the  posterior  ventral  plate. 
They  are  together  equal  in  length  to  any  part  of  the  aorsal 
plate,  the  segments  of  the  body  being  equal  in  length  through- 
out ;  while  m  modem  Diplopoda  the  upper  portion  of  the 
dorsal  plate  is  always  considerably  longer  than  the  ventral 
portion,  allowing  the  creature  to  coil  ventrally  without  expo- 
sing any  intersegmental  portion  of  the  back  devoid  of  hard 
armature :  in  these  ancient  forms  the  animal  appears  to  coil 
dorsally  as  readily  as  ventrally ;  at  least,  when  not  ex- 
tended straight  upon  the  stones  in  which  they  are  preserved, 
they  are  as  frequently  found  bent  upward  as  downward ;  and 
there  is  certainly  nothing  in  their  structure  to  prevent  such 
mobility. 

Then  the  legs,  instead  of  being  inserted  at  the  extreme 
posterior  edge  of  the  plate,  are  planted  almost  in  its  Yery 
centre,  and  are  indeed  so  large  that  they  occupy  nearly  its 
entire  width  ;  neither  are  those  of  opposite  sides  inserted  close 
together,  but  are  removed  from  one  another  by  a  space  equal 
to  their  own  width,  giving  them  ample  play.  The  legs  them- 
selves differ  from  tnose  of  modem  types  in  having  the  second 
1'oint  as  long  as  the  others  combined,  and  the  whole  leg  at 
east  as  long  as  the  diameter  of  the  body,  and  sometimes  nearly 
twice  as  long ;  moreover  they  are  not  cylindrical  but  com- 
pressed and  slightly  expanded,  strengthened  also  on  the  flat- 
tened surface  by  longitudinal  carinse,  and  in  every  respect,  in 
those  specimens  in  which  the  legs  are  best  preserved,  have 
the  aspect  of  aunmrning-organs.  No  aquatic  forms  are  known 
among  recent  myriopods. 

The  stigmata,  instead  of  having  the  position  thej  hold  in 
modem  Diplopoda,  where  they  are  necessarily  mmute,  are 
very  large,  situated  in  the  midale  of  each  ventral  plate,  each 
spiracle  opposite  to  and  indeed  touching  the  outside  of  the 
coxal  cavity  of  the  plate  to  which  it  belongs,  and  mnning 
therefore  with  and  not  athwart  the  plate,  i,  e.  across  the  body. 
But  in  addition  to  these  structures,  which  make  up  the  sum 
of  the  furniture  of  the  ventral  plate  in  modem  Diplopoda,  we 
find  in  these  ancient  myriopods  some  further  interesting 
organs,  which  are  so  perfectly  preserved  that  no  doubt  can  be 
entertained  concerning  their  presence  and  their  adherence  to 
the  ventral  plate.  The  coxal  cavities  are  not  circular  but  oval, 
and  are  situated  with  the  major  axis  in  an  oblique  line,  run- 
ning from  near  the  middle  line  of  the  body  foi-ward  and  out- 
ward :  this  and  the  slight  posterior  insertion  of  the  legs  leave 
even  a  wider  space  bet\^'een  them  at  the  anterior  border  of  the 
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plate  than  at  the  posterior ;  and  this  place  is  occupied  hj  a  p«dr 
of  peculiar  organs,  situated  one  on  either  side  of  the  meaian  line 
at  the  very  front  edge  of  every  ventral  plate.  These,  I  think, 
may  be  supports  for  branchiae  ;  they  consist  of  little  triangular 
cups  or  craters,  projecting  outward  from  the  under  surface, 
through  which  tne  branchial  appendages  protruded.  Until 
recently  no  other  organs  than  branchiae  had  been  found  in 
any  arthropod,  situated  within  the  legs,  and  repeated  on  seg- 
ment after  segment.  The  only  exceptions  known  are  Pen- 
patusy  a  strange  creature,  allied  certainly  to  the  myriopods, 
but  of  lower  organization,  in  which  Balfour  has  found  seg- 
mental organs  (heretofore  known  only  in  worms)  having  their 
external  openings  somewhat  similarly  situated,  and  Scolopen-- 
drellay  a  minute  chilopodous  myriopod,  in  which  Ryder  has 
just  described  organs  which  he  calls  tracheae,  opening  exter- 
nally between  the  legs.  But  as  branchiae  also  occur  together 
with  spiracles  in  some  low-organized  insects,  and  then  in 
essentially  similar  relative  positions  to  that  in  which  they  are 
here  found,  and  as  the  possession  of  legs  adapted  to  swim- 
ming leads  us  to  presume  in  these  creatures  an  aquatic  or 
amphibious  life,  it  would  seem  as  if  we  might  fairly  conceive 
these  crateriform  appendages  to  be  branchial  supports*,  and 
conclude  that  we  are  deahng  with  a  type  of  mjnopods  very 
different  from  any  existing  forms — suited  to  an  amphibious 
life,  capable  of  moving  and  breathing  both  on  land  and  in 
water.  Moreover  the  assemblage  of  forms  discovered  in  the 
Mazon-Creek  beds  lends  force  to  this  proposition ;  for  the 
prevalence  of  aquatic  Crustacea,  of  fishes,  and  ferns  indi- 
cates that  the  fauna  and  flora  were  those  of  a  region  abounding 
in  low  and  boggy  land  and  pools ;  and  the  presence  of  marsh- 
frequentinff  flying  insects  does  not  contradict  such  a  belief. 

These,  however,  are  not  the  only  points  in  which  the 
ancient  forms  differed  from  the  recent.  We  have  so  far  ex- 
amined only  a  typical  segment ;  let  us  now  look  at  the  body 
as  a  whole  and  at  special  segments.  The  modem  Diplopoda 
are  of  uniform  size  throughout,  tapering  only  at  the  extreme 
tips  ;  while  these  ancient  forms,  at  least  when  seen  from  above, 
diminish  noticeably  in  size  towards  either  end,  and  especially 
towards  the  tail,  giving  the  body  a  fusiform  appearance,  its 
largest  part  being  in  the  neighbourhood  of  the  seventh  to  the 
tenth  body-segments,  which  were  often  two,  or  even  three, 
times  broader  than  the  hinder  extremity,  and  considerably 
broader  than  the  head  or  the  first  segment  behind  it.  A  single 
segment  seems  to  have  carried  all  the  appendages  related  to 

•  Even  if  they  were  segmental  organs,  they  may  still  have  been  con- 
nected with  respiration. 
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the  moath-partfly  while  in  modem  Diplopoda  two  segments  are 
required  for  this  purpose :  this  peculianty  of  the  fossil  is  in- 
ferred solely  but  sufficiently  from  the  fact,  perhaps  even  more 
remarkable,  that  every  segment  of  the  body  (as  represented  by 
the  dorsal  plates),  even  those  immediately  following  the  single 
head  segment,  is  furnished  with  two  ventral  plates  and  bears 
two  pairs  of  legs.  As  is  well  known,  each  of  the  segments  im- 
mediately following  the  head-segments  in  existing  Diplopoda 
bears  only  one  ventral  plate  and  only  a  single  pair  of  legs — a 
fact  correlated  with  the  embryonic  growth  of  these  creatures^ 
since  these  legs  and  these  only  are  first  developed  in  the  young 
diplopod.  The  mature  forms  of  recent  Diplopoda  therefore 
resemble  their  own  young  more  than  do  these  Carboniferous 
myriopods — ^a  fact  which  is  certainly  at  variance  with  the 
general  accord  between  ancient  types  and  the  embryonic  con- 
dition of  their  modem  representatives,  and  one  for  which  we 
can  ofier  no  explanatory  suggestion  worth  consideration. 

UnfortunateTfr  the  preservation  of  the  appendages  of  the 
head  in  these  Cfarboniferous  forms  is  not  sufficiently  good  in 
any  that  have  yet  been  found  to  allow  any  comparison  with 
modem  types.  This  is  the  more  to  be  regrettea  since  these 
parts  are  tnose  on  which  we  depend  largely  for  our  judgment 
of  the  relationship  of  the  Mynopoda  to  other  Insecta  and  to 
Crustacea.  K  they  were  present  and  sufficiently  well  defined, 
we  may  well  suppose  that  they  would  affi>rd  some  clue  to  the 
genetic  connexion  of  these  great  groups. 

The  stracture  of  the  Carboniferous  Euphoberice  has  thus 
been  shown  to  differ  so  much  from  that  of  modem  Diplopoda 
that,  as  stated  at  the  outset,  we  seem  warranted  in  placing 
them  in  a  group  apart  from  either  of  the  suborders  of  modem 
Myriopoda  and  of  an  equivalent  taxonomic  value. 

Cambridge,  U.  S.,  Januaiy  7, 1881. 


XL VI. — PolyzoGy  Codenterataj  and  Sponges  of  Franz-Jos^h 
Land.    By  Stuart  O.  Eidlet,  B.A.,  F.L.S.,  Assistant 
.     in  the  Zoological  Department,  British  Museum. 

[Hate  XXL] 

The  specimens  here  to  be  described  were  collected  by  Mr.  Grant, 
the  naturalist  accompanying  Mr.  Leigh  Smith  in  his  cruise  last 
autumn  to  Franz-Joseph  I^d  and  Spitzber^n.     They  were 

})resented  by  the  latter  gentleman  to  the  British  Museum,  and 
brm  the  first  collection  from  the  former  locality  which  has  yet 
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been  worked  out.  They  were  all  obtained  at  one  locality,  viz. 
lat.  79°  55'  N.,  long.  5r  (Y  E.,  or  at  about  the  same  latitude  as 
the  extreme  south  of  Wilczek  Island,  and  the  same  longitude 
as  Eira  harbour,  on  the  south-west  coast  of  Franz-Joseph 
Land ;  the  station  appears  thus  to  have  been  at  some  distance 
from  land.  The  depth  is  not  known.  Mr.  Miers*  has 
already  described  the  Crustacea  and  Pycnogonida  obtained  at 
the  same  time. 

I  had  hoped  that  a  study  of  the  above  groups  of  the  fauna  of 
this  newly-discovered  coast  might  lead  to  some  indication  of 
the  connexions  which  the  land  bears  to  the  neighbouring  arctic 
lands,  Greenland,  Spitzbergen,  or  the  land  west  of  Smith's 
Sound,  or  to  a  possible  polar  sea. 

It  is  known  uiat  a  rapid  current  sets  down  the  straits  which 
divide  the  tract  known  as  Franz-Joseph  Land  from  that  called 
Wilczek  Land,  and  that,  probably  in  consequence  of  this, 
the  water  here  is  free  from  ice  at  an  earlier  and  a  later 
time  in  the  year  than  is  usual  in  such  latitudes.  This  current 
may  either  be  due  to  the  remains  of  that  branch  of  the  Gulf- 
stream  which  sweeps  up  the  western  shore  of  Spitzbergen, 
and  which,  if  this  hypothesis  is  correct,  would  pass  on  north- 
wards past  a  north-western  angle  of  Franz-Joseph  Land  to 
enter  the  northern  end  of  its  great  straits ;  or  it  may  be  due  to 
some  polar  current  derived  from  an  open  polar  sea.  The  fact 
that  the  current  is  coexistent  with  an  imusually  open  condi- 
tion of  water  speaks  for  the  theory  that  it  is  a  wamiy  not  a 
cold  one,  such  as  a  polar  current  would  be.  while  the  relations 
of  the  fauna  of  the  coasts  which  are  batned  by  this  current 
appear  also  to  point  to  the  conclusion  that  its  communications 
are  with  the  eastern  (i.  e.  the  Spitzbergen  and  Novaia  Zemlia), 
not  the  western  (t.  e.  Greenland  and  Smith's  Sound)  divisions 
of  the  polar  area,  and  in  consequence  do  not  support  the  theory 
of  an  open  polar  sea.  To  arrive  at  some  idea  of  the  faunistic 
relations  of  this  coast,  a  Table  has  been  added  below  to  show 
the  relations  of  its  species  to  those  of  the  other  polar  tracts. 
It  is  seen  at  once,  even  with  the  small  number  of  species 
(twenty-two)  here  cited,  how  nearly  most  of  the  arctic  seas  are 
related  to  each  other  in  regard  to  these  branches  of  the  fauna ; 
but  Smith's  Sound,  the  main  western  approach  to  the  Pole, 
appears  to  diverge  from  Franz- Joseph  Land  more  widely  than 
any  of  the  other  districts  (with  the  exception  of  Iceland  and 
East  Greenland,  from  which  very  few  species  in  all  are  known) , 
only  four  species  being  at  present  known  common  to  both — a 
conclusion  supporting  that  which  was  above  favoured,  in  re- 

•  Ann.  &  Malg.  Nat  Hist.  ser.  6,  vol.  vii.  p.  45.  '  ^ 
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gard  to  the  non-existence  of  an  open  polar  sea  connecting  it 
with  Franz-Joseph  Land. 

With  respect  to  the  zoological  aspects  of  the  fauna,  we 
miss  the  familiar  Spitzbergen  Homeray  Membranipara  Une- 
cUGj  Mentpea  temata^  &c. ;  and  none  of  the  new  forms  de- 
scribed by  Mr.  Hincts  from  the  Barents  Sea  have  rei^peaied 
here.  The  only  possibly  new  species  is  that  described  pro- 
visionally as  a  variety  of  the  well-known  British  and  arctic 
Mucronella  ventrzcoaa.  Ccelenterata  and  Sponges  are  not 
more  than  repi-esented.  However,  considering  that  but  one 
station  was  worked,  the  results  may  be  said  to  be  interesting 
as  pointing  to  the  existence  of  a  great  eastern  boreal  as  dis- 
tinguished from  a  small  western  polar  Polyzoan  subdistrict 

POLTZOA. 

Chilostomata. 
Mentpea  arcticay  Busk. 
Menipea  arctica,  Busk,  Quart  Joum.  ICcr.  ScL  iiL  p.  264,  pi.  L  figs.  4-d 
In  great  abundance ;  no  trace  of  an  operculum  observed  in 
any  specimen  j  so  Smitt  must,  as  Busk  (Joum.  Linn.  Soc.  xv. 
p.  232)  implies,  have  united  two  species  under  his  CeHu- 
laria  temataj  forma  gracilis.    Number  of  cells  in  an  intemode 
4  or  5.    A  oistinct  variety  occurs  witii  ttoo  spines  on  upper 
margin  of  cell.    The  cell  m  which  the  root-fibre  originates  is 
oval,  and  from  its  position,  which  is  usually  immediately 
above  the  orifice  of  a  cell,  is  liable  to  be  taken  for  an  ovicelL 
No  ovicells  observed.    Lateral  avicularia  not  uncommon. 
On  Akyonidium  gelattnosum  &c. 

ScrupoceUarta  scabray  Van  Bened^i. 

Cdlarina  scabra,  Van  Beneden,  Bufl.  Acad.  Roy.  Belg.  xv.  p.  73,  pL  L 
figs.  S-6.  ^ 

SerupoceUaria  Bcdbra^  Hincks,  Hist.  Brit.  Mar.  Pol.  p.  48,  pL  vi 
figs.  7-11.  *^ 

DifiFers  in  some  important  points  from  the  form  of  this 
species  figured  by  Hincks,  agrees  better  with  Van  Beneden's 
iJorth-Sea  specimens;  thus  the  operculum  generally  coveis 
the  entire  aperture  of  the  cell,  and,  with  the  exception  of  a 
tilting-up  of  the  upper  edge,  the  surface  is  flat,  not  concave. 
Two  spmes  are  commonly  found  oh  the  outer  edge  of  tiie 
aperture.  Litemodes  short,  consisting  of  either  2,  3,  or  4 
cells,  exclusive  of  the  median  cell  of  the  ftircation.  The 
anterior  avicularia  occur,  as  a  rule,  only  below  the  lowest  cell 
but  one  of  the  intemode  and  the  median  cell  of  the  frircation. 
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Vibracular  cells  and  rooting-fibres  absent  from  tenninal  inter- 
nodes. 
.  A  small  colony^  6  miUim.  high^  on  Escharoides  Sarsi. 

GemeUarta  lariculatay  Linn^. 
(PL  XXI.  fig.  1.) 

CeUularia  loricukUa.  Pallas,  Elench.  Zooph.  p.  64. 
Gemmettarta  hriculata,  Van  Beneden,  Iteclierches  Biyoz.  p.  83,  pi.  v. 
figs.  1-6. 

Has  the  form  depicted  in  Van  Beneden's  figures  {l.  o.) :  the 
slight  lamina  extending  across  the  lower  end  of  the  opening,  as 
there  given,  but  omitted  in  all  other  representations  which  I 
have  seen,  is  present  here  and  adds  to  the  beauty  of  the 
species.    The  cells  are  long,  as  in  the  same  figures. 

Bugula  Murrayanay  YSix.fruticosay  Packard. 

MempeafndicoBa^  Packard,  Canad.  Nat.  viii.  p.  400,  pi.  i.  fig;  8. 
Bugula  Sfurrayana,  Tar.  fruticwa^  Hmcks,  Hist.  Brit.  Mar.  FoL  p.  93, 
pL  ziv.  figs.  8, 5. 

Some  fragments  agreeing  generally  with  the  best-known 
form  of  this  varietjr  viz.  that  with  2  to  4  series  of  cells  in  its 
dichotomously  dividing  branches.  The  outer  upper  angle  of 
the  cells  is  sharply  angular  rather  than  spined ;  generally  a 
spine  on  each  side  a  little  below  the  top,  never  more  than  one. 
Avicularia  of  the  smaller  size  only.  The  cell- characters 
agree  well  with  those  of  Busk's  fig.  1,  pi.  xii.,  Joum.  Linn. 
Sic.  XV. 

Fluatra  carbdseay  Ellis  &  Solander. 

Fhutra  carbasea,  Ellis  &  Solander,  Hist.  Zooph.  p.  14,  pi.  ill.  figs.  6, 7. 
Spt^^ora  papyrtaf  Pallas  P,  Elench.  Zooph.  p.  o6. 

A  few  of  the  cells  are  decidedly  subrhomboidal  as  seen 
from  the  back  of  the  frond ;  hence,  perhaps,  Pallas's  descrip- 
tion of  the  cells  in  his  specimen  as  being  rhombic ;  for  the 
description  a^ees  well  m  its  other  points,  except  that  of 
'^  apice  supenori  truncate,"  with  this  species. 

A  fine  colony  attached  to  a  valve  of  a  bivalve  shell. 

Flustra  securifronsy  Pallas. 

SBchara  securifronSf  Pallas,  Elench.  Zooph j>.  56. 
lUMtra  securi/rons,  Smitt,  (Efv.  Akad.  Forh.  1867,  p.  878,  pi.  xx. 
figs.  6-8. 

A  fine  colony.  The  branches  are  decidedly  dilated  at  their 
tips.  But  one  ovicell  was  observed  in  the  whole  colony;  so, 
though  probably  others  were  present,  they  are  scarce. 

Ann.  &  Mag.  N.  Hist.  Ser.  5.  Vol  vii.  33 
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Memhranipora  SophuB.  Busk. 

(P1.XSL%2.) 

Memhranipora  Sophia,  Busk  P,  Quart.  Joum.  Micr.  Sci.  iiL  p.  255^  pL  L 
fig.  7. 

I  have  little  doubt  that  two  colonies  in  this  collection^  the 
one  growing  inside  the  lip  of  a  univalve  shell,  the  other  on 
the  base  of  a  specimen  of  Alct/ontdtum  gehixnosumj  belong  to 
this  species;  if  so,  however,  Mr.  Busk's  figure  and  those 

fiven  by  Smitt  ((Efv.  Akad.  Forh.  1867,  pLxx.  figs.  24,  25, 
7)  need  supplementing  by  a  more  detailea  one. 
In  these  specimens  the  zocecia  are  large,  distinct,  with 
raised  edge,  oval,  or  veiy  commonly  smaller  at  the  distal  than 
at  the  proximal  end ;  tne  area  has  a  very  slightiv  projecting 
calcareous  rim,  which  is  minutely  fimbriated.  On  the  edge, 
at  each  side  of  the  mouth,  are  two  pointed  avicularia  on 
short  peduncles,  the  apices  jjrqjecting  upwards  and  back- 
wards. One,  two,  or  tliree  pairs  of  spines  occur  below  these 
avicularia  on  the  edge.  The  ooecia  are  remarkable  for  singu- 
lar modifications  of  form.  In  the  simplest  form  they  are 
oval,  of  medium  size,  smooth,  with  the  exception  of  some 
BtrisB  radiating  up  and  backwards  from  the  mouth ;  the  mouth 
is  provided  with  a  very  slightly  upwardly-projectmg  lip.  In 
the  next  stage  a  longitudinal  ridge  runs  down  the  suiface  of 
the  ooecium.  In  the  next  the  rims  of  the  neighbouring  cells, 
of  which  the  lateral  ones  touch  the  ooecium,  wmle  the  posterior 
one  is  some  distance  off,  surround  it  like  a  frame,  and  become 
prominent,  and  at  the  same  time  a  horizontal  ridge  runs  across 
its  surface  and  joins  the  two  prominent  lateral  walls ;  the 
upper  lipof  the  mouth  at  the  same  time  becomes  much  deve- 
loped. Finally  the  anterior  portion  of  the  ooecium,  vie.  that 
enclosed  between  the  lateral  rims,  the  horizontal  ridge,  and 
the  lip  of  the  mouth,  becomes  depressed,  so  that  the  whole 
space  above  the  cell  appears  to  be  occupied  by  two  rectangular 
arese,  and  the  ooecium  itself  has  become  much  less  convex 
than  at  first,  and  is  almost  entirely  disguised  by  the  structorea 
added  to  it.     The  cells  radiate  regulany  from  the  centre. 

Homologies  of  Parts  of  the  Ooecium. — This  ooecium  is  one  of 
the  most  complicated  in  external  characters  which  occur  in 
the  Chilostomata ;  and  it  would  be  interesting  if  the  morpho- 
logical significance  of  its  different  parts  could  be  determmed. 
The  occurrence  of  several  of  what  appear  to  be  stages  of  its 
progressive  development  in  one  specimen  seems  to  afford  some 
opportunity  for  making  deductions  on  the  subject  Probably 
the  large  nont  depression  of  the  last  stage,  with  its  SQnounding 
raised  margin,  represents  a  rudimentary  avicularium,  as  such  is 
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the  condition  hj  which  both  zooecia  and  sessile  avicuiaria  first 
originate.  A  similar  depression,  though  without  the  distinct 
raised  margins,  occurs  in  a  similar  position  in  M.  Flemingiy 
Busk ;  and  the  avicularium  itself  of  course  appears  in  M.  Dutne- 
rili  and  M.  unicornis j  Fleming.  Unfortunately  Mr.  Hincks, 
when  describing  (Hwt.  Brit.  Mar.  Pol.  p.  civ)  the  develop- 
ment of  the  ooecial  ectocyst,  does  not  give  that  of  the  ooecium, 
and  I  know  of  no  other  account ;  hence  the  homologies  of 
the  different  p<ui^  of  the  ooecium  can  be  hardly  more  than 
jessed  at.  The  radiating  furrows  or  ridges  which  are  seen 
m  some  oceda,  and  are  indicated  in  one  stage  of  this  one,  may 
perhaps  indicate  that  it  is  primitively  constructed  by  the 
growing  together  of  paired  trabecule  similar  to  those  which 
probably  unite  to  make  up  the  zooecial  cell-front  in  the  Chilo- 
stomatous  forms  (see  Hincks,  I.  c.  p.  184,  on  the  genus  Cribril- 
linay  and  his  description  of  transverse  strios  in  the  primitive 
covering  of  the  cell  of  Mticronella  coccinea  at  the  second 
developmental  stage,  p.  civ).  The  ooecium  of  adult  Reteporoi 
has  a  median  cleft ;  and  in  one  species  this  is  represented  by 
an  invagination  from  the  lower  edge :  this  is  probably  the 
remains  of  an  embryonic  median  cleft,  common  to  all  typical 
Chilostomata,  and  represents  the  imunited  edges  of  the  cell, 
this  stage  corresponding  to  stage  2  of  Hincks's  history  of  the 
zooedum  of  Mvcronella  coccinea. 

The  median  ridge  or  galeate  process,  seen  here  in  one  stage, 
and  also  found  in  M.  awnto,  Hincks,  Micropora  coriaceay 
Esper,  Chorizcpora  {Lepralia)  JBrongniartiy'Bnakj  and  Stegano- 
poreUa  Smittiy  Hincks,  perhaps  represents  the  point  of  union 
of  the  two  edges  of  the  ocecium,  strengthened  by  additional 
calcareous  matter. 

Membranipora  crcUiculaj  Alder. 

Membran^a  cratictda,  Alder,  Trans.  Tynedde  Nat  F.  Club,  iii.  p.  144, 
pi.  X.  fig.  8. 

Two  colonies  with  the  typical  characters.  The  one  has  the 
surface  beautifully  hyjdine ;  the  other  was  apparently  taken 
dead,  and  is  consequently  granular  and  deficient  in  some  of 
its  parts.  The  number  of  spines  is,  as  a  rule,  12  to  14. 
The  bar  crossing  the  surface  of  the  ocecium  is  well  marked ; 
and  the  lateral  or  median  avicularium  is  also  generally  present 
here,  though  not  invariably.  The  avicularium  below  the 
cell  is  often  very  prominent,  owing  to  the  mound  on  which  it 
is  placed ;  this  pomt  serves  to  brin^  the  species  still  nearer  to 
M.  lineatay  Linn.,  from  which  it  is  now  to  be  distinguished 
chi^y  by  the  slender  characters  of  shape  and  position  of  the 
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spines ;  for  the  numbers  of  these  are  as  often  as  not  12  in  this 
species,  which  is  the  maximum  number  assigned  by  Hincks 
to  if.  Uneata. 

Anarthrcpora  monodony  Smitt. 

LepraUa  monodon^  Busk^  Quart  Joum.  Micr.  Sd.  yiii.  p.  213,  pL  xzix. 

figs.  8,  4. 
Anarthropora  monodanj  forma  tmnmcuia,  Smitt,  (Eh.  Akad.  Fodi. 

1867,  Bihang,  pp.  7,  64,  pL  xxiv.  figs.  20^24. 

In  one  of  the  four  colonies  which  occur  in  this  collection 
the  cells  are  subrhomboidal,  and  have  in  some  cases  a  small, 
pore  on  the  raised  area  above  as  well  as  below  the  mouth. 
The  rhomboidal  shape  is  not  confined  to  the  cells  of  this 
colony.  The  connexion  between  the  special  pore  of  the 
PorinidsB  and  the  oral  sinus  of  the  Myriozoidae  is  instructively 
illustrated  by  examples  of  some  of  the  younger  cells,  which 
show  the  gap  connecting  the  infraoral  pore  with  the  mouth 
not  yet  closed,  and,  in  fact,  represent  a  Myriozoid  stage  of  a 
Porinid  cell. 

The  pores  never  become  converted  into  avicularia  as  in 
Smitt's  "  forma  m<yiiscula" 

Myriozoum  subgraciley  Smitt. 

Myriozoum  wbgracUey  D'Orbigny  F.  Pal6ontologie  Fian^aise^  iii.  p.  662 ; 
Smitt,  CEfv.  Vet.  Forh.  1867,  Bihang,  pp.  18, 119. 

It  appears  to  me  that  the  species  described  by  Packard 
(Canad.  J^at.  viii.  p.  411)  is  rightly  assigned  to  this  species, 
but  that  he  does  wrong  in  calling  attention  to  the  annulate 
character  of  the  branches  as  showing  its  identity  with  MiUe* 
pora  truncaUiy  Fabricius ;  for  this  is  too  slight,  in  both  the 
present  and  all  other  specimens  which  I  have  examined,  to 
have  been  noticed  by  Fabricius,  whose  description  seems  to 
me  to  refer  to  3f.  coarctatum  of  Sars.  A  portion  of  a  colony 
occurs  here,  presenting  the  characters  usually  found  in  arctic 
specimens;  the  diameter  of  the  branches  is  a  trifle  more 
tnan  1  millim. 

Myriozoum  crustaceum,  Smitt. 

Myrioxoum  cnutaceum,  Smitt,  CEfv.  Vet  Akad.  Forh.  1867.  Bihaiub 

5P.  18, 114,  pL  XXV.  fip.  88-91. 
LetUchara  Crustacea,  id.  ibid.  1878,  p.  20. 

Four  colonies,  one  of  which  has  the  central  part  stained 
pink,  the  marginal  parts  remaining  pale  yellowish  white. 
Cancelli  very  large  and  evident  in  the  lateral  cells,  where 
they  are  much  extended  longitudinally  and  are  larger  than 
those  of  Smitt's  figs.  88, 89 ;  scarcely  developed  in  those  of  the 
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centre.  Limits  of  jotinger  cells  undefined,  those  of  the  older 
cells  more  evident,  owing  to  their  greater  convexity.  Mouth 
of  cell  well  represented  by  Smitt^  figures ;  in  one  case  the 
form  was  that  of  fig.  77a  on  the  same  plate  {Eschara  aecun^ 
daria)  ;  the  hinder  part  is  deeply  sunk.  Lateral  avicularia 
may  be  absent  or  only  one  to  a  cell,  generally  distinct  and 
elevated  on  prominences  which  are  mstinctly  tubular  and 
more  prominent  than  those  of  Smitt  (fig.  91),  who  finds  them 
only  m  the  more  calcified  cells.  Avicularian  opening  round 
or  slightlv  oval.     No  ooecia  present. 

One  colony  occurred  on  frond  of  Fltutra  carbasea^  Ell.  & 
Sol.,  the  others  on  a  univalve  shell^&c 

Mr.  Hincks  f  Ann.  &  Mag.  Nat.  Hist.  [5]  vi.  p.  274)  refers 
this  species  to  "SohtzoparelSi  plana^  Dawson ; "  out  I  am  im- 
able  at  present  to  find  the  description  alluded  to. 

Schizoporella  cruenta.  Norman. 
(PI.  XXI.  fig.  4.) 

ZepraHa  violaeea.  Tar.  cmmta,  Buak,  Cat  Mus.  Brit  iL  p.  69,  pL  cz. 

Leprtdia  eruenta,  Noiman,  Ann.  &  Mag.  Nat  Hist.  (3)  xiiip.  88. 
SMsoporelia  eruenta^  Hincks,  Hist.  Brit  Mar.  PoL  p.  270,  pL  xzz. 

Two  dead  colonies,  and  one  very  fine  colony  taken  when 
mostly  alive;  the  latter  measures  23  millim.  by  19  millim. 
The  differences  of  colour  in  the  different  parts  of  the  latter 
specimen  are  striking.  In  the  centre,  which  had  died  before 
the  specimen  was  taken,  it  is  dirty  white ;  immediately  out- 
side IS  a  zone  of  cells  of  a  pink  colour  (not  deep  red; ;  the 
margin  is  formed  by  a  broadish  band  of  cells  of  a  bright 
brown  colour,  shading  into  pink  towards  the  centre.  The 
different  forms  of  the  zooecium  correspond  well  with  those 
given  in  Hincks's  figure  (Z.  c.) ;  but  the  oral  sinus  is  well 
marked  in  most,  even  old  cells.  The  surface  thickenings 
represented  in  Busk's  figure  do  not  occur  to  any  thing  like 
the  extent  there  given ;  but  in  the  older  cells  the  margin  of 
the  mouth  is  thick  and  prominent,  and  between  some  of  the 
cells  occur  very  prominent  boundary-lines.  Ooeciay  early 
stages  of  which  resemble  those  cells  in  Busk's  figure  which 
have  a  semicircular  supraoral  thickening,  occur  in  abundance, 
showing  all  stages  of  transition,  from  the  lar^  open  hooa 
with  slightly  projecting  rim  to  the  ^rfect  form,  which  is  slightly 
elevated,  circular,  subglobose,  minutely  Dunctate,  and  some- 
what uneven ;  they  are  inconspicuous  ana  readily  overlooked. 
Traces  of  the  original  wide  space  in  the  front  of  the  hood  are 
frequently  left  in  the  form  of  a  pointed  slit  in  its  lower  edge, 
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bearing  some  resemblance  to  an  avicularian  hollow.  The 
brown  colour  of  the  margin  of  the  colony  is  evidently  due 
to  the  important  part  played  by  the  chitinous  part  of  the  ecto- 
cyst  in  the  young  cells,  appearing  as  it  does  in  the  wide 
fenestra  of  the  front  wall  of  the  cell,  the  margin  of  the 
mouth,  &c. 

Pordla  concinnay  Busk. 

LepraUa  ccnemna.  Busk.  Oat.  Brit  Mub.  ii.  p.  67,  pL  zcix. 

Pardla  lavia,  Smitt,  (Eh.  Vet.  Fdrh.  1867,  Bihang,  pp.  21,  184^  217, 

pL  xxTi.  figs.  117. 118. 
PoreBa  concirma,  Hincks,  Blst.  Brit  Mar.  PoL  p.  828,  pL  xItL 

Several  colonies.  They  i^ree  with  Busk's  figs.  1,  3,  4,  5, 
and  the  two  cited  figures  of  iSmitt  better  than  with  any  others 
designed  to  represent  this  species.  The  marginal  punctures 
are  constant.  The  cells  are^enerallj^  separated  by  a  promi- 
nent and  undulating  line.  The  inferiorly  enlarffed  peristome 
which  encloses  the  avicularium  is  sometimes  aunost  as  pro- 
minent as  in  P.  sirumay  Hincks  (Norman).  In  some  young 
cells  a  semilunar  hollow  in  front  of  the  mouth  marks  its  friture 
position,  showing  that  it  owes  its  character  to  the  avicularian 
chamber  which  it  contains,  and  which  is  afterwards  perfected 
by  the  extension  over  this  hollow  of  .the. surrounding  calca- 
reous marj^n,  just  as  the  zooeciuin'it^elf  is  formed  bv  cdcareous 
growths  from  its  margin.  The  avibultuian  chamber  is  liable 
to  become  accidentally  detached ;  and  then  it  leaves  a  round 
space  below  the  mouth  of  the  adult  cell:  this  condition 
appears  to  be  represented  by  two  of  the  upper  cells  of  Busk's 
ng.  5  (^c). 

A  small  circular  incrusting  colony  is  also  referred,  but  with 
doubt,  to  this  species.  It  has  an  umbo  immediately  below 
the  lower  lip,  but  apparently  no  avicularium  there.  The  cells 
are  convex  and  distinguished  from  each  other  by  their  con- 
vexity ;  but  there  is  no  bounding  line.  No  spinel.  The  front 
of  the  cell  is  covered,  excepting  the  base  or  the  umbo,  with 
coarse  foramina.  Cells  slightljr  rhomboid.  The  intraoral  den- 
ticle is  rectangular.    No  ooecia. 

A  large  spreading  colony  24  millim.  in  extreme  diameter  is 
apparently  also  referable  to  this  protean  species.  On  one  side 
the  front  of  the  cell  is  almost  entirely  occupied  either  by  an 
immense  and  very  salient  rostrum,  in  the  oral  side  of  which 
lies  the  avicularium,  or  by  a  large  depressed  space,  oblong  or 
semilunar,  beneath  which  the  wall  of  the  cell  is  thin.  The 
cells  with  these  spaces  evidently  constitute  an  earlier  stage  than 
the  rostrated  cells ;  and  the  rostrum,  when  it  occurs,  together 
with  its  contained  avicularium,  is  evidently  developea  over 
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guoh  a  space.  At  the  opposite  side  of  the  colony  the  cells  are 
flattish,  with  a  central  rather  minutely  tabercnlated  area ;  the 
sides  of  the  cells  are  formed  by  smooth  spaces  containing  a 
few  coarse  perforations ;  there  is  a  slight  approach  to  a  rostrum 
immediately  below  the  mouth.  This  form  is  well  represented 
by  the  two  left-hand  cells  of  Busk's  pi.  xcix.  fig.  4.  A  broad 
rounded  denticle  lies  within  the  mouth  in  all  these  forms ;  the 
ooecium  is  globose,  tuberculate.  slightly  prominent. 

Hob.  On  large  univalye  shells. 

The  numerous  variations  exhibited  by  this  species  are,  as 
EUncks  remarks  {he.  cit.  p.  324),  mainly  due  to  superficial 
differences ;  the  form  of  the  mouth,  the  denticle  (except  in  the 
doubtful  specimen,  in  which  it  is  rectangular),  the  mfraoral 
ayicularian  rostrum  (or  the  depressed  space  representing  it), 
the  marginal  punctures  maintain  the  same  general  characters 
throuffhout.  No  spines,  or  traces  of  them,  however,  were  ob- 
served in  any  cells ;  but  as  Hincks  only  figures  them  in  one 
case  and  Busk  not  at  all,  they  must  be  regarded  as  very  rarely 
occurring. 

The  possibility  of  the  presence  or  absence  of  avicularia  in 
different  specimens  of  the  same  Polyzoan  species  would  be 
a  striking  fact  if  it  were  determined  to  be  a  real  possibility ;  it 
would,  however,  be  interesting  to  determine  wnether,  as  in 
this  case,  the  absent  avicularium  is  not  generally  represented 
by  the  rudiments  of  a  chamber  in  the  surface  on  which  it 
should  normally  occur.  Occlusion  of  the  avicularium  by 
thickening  of  the  cell-wall  must  also  be  allowed  for  when 
it  is  stated  to  be  absent  in  any  given  species. 

Mucronella  ventriooaa.  Hassall,  var.  canne^ens.  n.  var. 
(PL  XXI.  fig.  6.) 

Diioopora  coccinea,  hrmsk  ventncoiOf  Smitt  P.  pars,  (Ely,  AkacL  Forh. 
1867,  Khang,  p.  172,  pL  xxvii.  fig.  167  only. 

A  small  colony  without  ooecia,  unless  the  remarkable  pro- 
minence figured  in  fig.  6  5  is  an  abnormal  ooecial  hood.  It 
agrees  neither  with  if.  Peachity  Johnst.,  nor  with  M.  ventricoaay 
but  has  several  points  which  appear  to  connect  the  two  species. 
The  cells  are  large,  glistening,  and  convex,  marked  with  radi- 
ating tuberculated  Imes  and  a  marginal  row  of  perforations ; 
they  are  arranged  in  regularly  radiating  series,  separated  by 
deep  farrows.  The  mouth  is  constant  in  the  possession  of  six 
spines ;  the  denticle  is  broad,  with  more  or  less  prominent  lateral 
points,  and  is  well  represented  by  those  given  in  Sraitt's 
figure  cited  above.  There  is  a  considerable  space,  contain- 
ing variously  shaped  fenestrse,  in  continuation  with  the  mar- 
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ginal  row  of  perforations,  abore  the  month ;  one  pair  of  these 
fenestra  in  particular  resembles  a  pair  of  avicnlanan  firames ; 
and  if  they  are  ayicnlaria  they  would  appear  to  connect  the 
form  with  M.  coccinea.  It  wpears  to  have  no  connexion  with 
M.  eimplexy  Hincks,  of  the  Barents  Sea« 

Obs.  The  form  is  certainly  nearer  to  if.  ventricosa  than  to 
M.  Peachti  in  both  its  general  and  more  special  characters : 
it  is  to  be  hoped  that  more  adnlt  specimens  may  be  obtained 
to  decide  the  questions  raised  by  its  peculiarities. 

Escharoides  Sareij  Smitt. 

Eachara  ro$aeea,  Sais^  ForiL  ^uL-Selak.  Chr.  1862,_p.  141. 
Escharoides  Sarm,  Smitt^  CEfy.  Akad.  Fdrh.  1867^  Bihang,  pp.  24^  158, 
pL  xxvL  figs.  147-154. 

A  fine  tip  of  an  Escharoid  colony^  closely  resembling  that 
depicted  in  Smitt's  fig.  147  ijoc.  cit.) ;  reddish  brown  in  colour. 
The  mouth  is  well  represented  in  Smitt's  fig.  150.  The 
avicularium  within  the  mouth  was  the  only  one  obseryed. 

Cyclostomata. 
Crista  derUiculata,  Lamarck. 

CeUaria  dentieaktia.  Lamaick;  Anim.  8.  Vert  (2)  iL  p.  182. 
Crista  dentieulata,  Milne-Edwards,  Ann.  So.  Nat.  (2)  iz.  p.  201,  pL  m 
fig.L 

Several  small  colonies^  not  exceeding  8  millim.  in  heifi^ht. 
Fronds  broad,  from  two  to  four  zooeciaT  tubes  in  the  breadth. 
Intemodes  sometimes  short ;  Joints  between  them  inconspicu- 
ous, often  brown-coloured.     Openings  of  cells  almost  round. 

Ooecia  numerous;  rings  surrounding  ooecium  seldom  per- 
ceptible ;  openings  of  ooecia  rare  or  absent. 

Lichenopara  verrucaria.  Fabridus. 
(PL  XXL  fig.  5.) 

Madrepcra  verrucaria,  Fabridafi,  Fauna  Qroenlandica,  p.  430. 
Lichenopora  verrucaria,  Hincks,  Hist  Brit  Mar.  Pol.  p.  478,  pL  bar. 
figs.  4,  5. 

Seven  colonies.  Lip  frequently  bidentate.  On  Flustracar^ 
haaea  &c. 

Septal  Structures  in  Lichenopora. — Li  one  of  the  older 
colonies  the  zooecia  exhibit  a  veiy  distinct  horizontal  dia- 
phragm crossing  their  caTity  at  various  depths ;  it  is  pro- 
rated in  the  centre  by  a  small  orifice.  This  structure  is  apfMi- 
rently  represented,  though  somewhat  indistinctly,  by  Smitt 
((Efv.  Akad.  F5rh.  1866,  pi.  xi.  fig.  3) ;  but  the  zocBcial  tubes 
which  contain  it  are  taken  by  him  tor  ooecial  funnels;  hence  his 
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somewhat  pxizzling  statement  that  eight  such  fdnnels  exist  in 
the  specimen  figured,  the  normal  nranber  being  two  or  three. 
These  structures  probably  represent  the  ^^  diaphragmes  trans- 
verses  "  of  Haime  (M^m.  Soc.  GA)1.  France,  ^  s^r-  v.  p.  210), 
the  "  septa  "  of  Busk  (Crag  Poljzoa,  p.  122,  d1.  xix.  fig.  6), 
Waters  (Joum.  Roy.  Micr.  Soc.  ii.  p.  390)  shown  to  occur 
in  Hetercporay  and  called  "  tabulsB  "  by  Nicholson  (Ann.  Nat. 
Hist.  ser.  5,  voU  vi.  p.  338).  The  spmes  of  the  zooecial  tubes 
of  some  HeteroparcB  and  of  the  cancelli  of  some  LichenoporcBy 
together  with  the  perforated  diaphragms  which  replace  the 
latter  in  other  species  of  Lichenoporaj  are  probably  all  homo- 
logous with  each  other  and  with  the  present  structures  in  the 
zooBcia  of  L.  vemicaria.  I  have  not  seen  them  elsewhere 
mentioned  as  occurring  in  this  genus,  and  have  therefore 
thought  them  worthy  of  a  figure. 

Two  small  specimens  have  the  cancelli  and  the  bases  of  the 
zooecial  tubes  obscured,  apparently  bv  an  overgrowth  of  calca- 
reous matter  resembling  that  descnbed  by  Hincks  {loc.  ciU 
p.  479)  as  an  outgrowth  of  the  ocecium. 

HetercporapeUtculatay  Waters? 
(PL  XXI.  fig.  3.)   • 

Heteropora  pdUctdata,  Waters?,  Joum.  Boy.  Micr.  Soc.  ii.  p.  dOl,  pL  xv. 
figs.  1-4, 7. 

Two  very  young  colonies  of  what  I  have  little  doubt  is 
this  species,  though  their  extreme  vouth  renders  it  almost  im- 
possible to  speak  with  certainty.  They  consist  of  dome-shaped, 
nemispherical  incrusting  growths,  the  one  2^,  the  other4millim. 
in  diameter,  occurring  on  a  univalve  shell. 

The  surface  of  the  colony,  at  a  point  halfway  between  the 
centre  and  edge,  has  polygonal  zooecial  orifices  at  regular 
intervals,  each  surrounded  by  a  more  or  less  regular  circle  of 
small  cancelli,  as  in  fig.  7  i  of  Waters's  |)late  {loc.  cit) ;  at  the 
edge,  however,  the  number  of  cancelli  is  much  smaller  and 
they  are  larger  than  at  the  centre :  they  originate  just  in  the 
same  way  as  the  zooecia  themselves ;  and  the  outermost  ones 
resemble  closely  the  earliest  stage  of  the  zooecia  in  Lichenopora 
{Diacoporella).  At  the  actual  centre  the  zooecial  orifices 
themselves  are  larger  than  those  near  the  edge )  the  cancelli 
are  larger  than  in  the  halfway  zone. 

The  genus  is  already  known  from  New  Zealand,  Australia, 
and  the  Japanese  Seas,  and  in  the  fossil  state ;  its  recent  distri- 
bution is  now  extended  to  the  Arctic  regions.  Some  of  Mr. 
Busk's  figures  of  Heteropora  in  the  *  Crag  Polyzoa.'  appear  to 
represent  young  colonies  of  branching  forms ;  but  the  present 
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specimens  represent  an  earlier  stage  still,  and  serre  to  show 
bj  their  general  appearance  how  little  reallj  separates  the 
genus  from  such  forms  9A  Lichenopora.  If  there  were  not  such 
^ood  reason  to  regard  them  as  but  a  young  stage  of  a  bran^- 
mg  form,  they  would  fall  naturally  into  the  connecting  genus 
HeteroporeUay  Busk. 

Ctenobtomata. 
Alcyonidiwn  gdatinostmiy  Linn^ 

Akyotmmi  gdaHnotumj  laimS,  Syst.  (12)  p.  12d5. 
Aleyomdium  gelaUnomnnf  Johnston,  l^t  Zoo|^  (2)  i  p.  d58ypL  zr?iiL 
%8.  1-^. 

Two  veiy  distinct  forms,  the  one  including  seven  specimens, 
elongated,  finger-like,  not  branching  or  proliferating,  rising 
from  a  veiy  thin  pedicel ;  a  thick  firm  cortex,  which  is  of  dark 
colour  in  strong  spirit.  The  central  parenchyma  contained 
numerous  embiyos  m  one  of  the  specimens.  The  other  group 
is  composed  of  much  narrower  stems,  generally  rounded,  but 
tending  to  become  palmate,  profusely  branched ;  the  cortex  is 
thin  and  flexible,  and  the  colour  a  pale  brown  in  strong  spirit ; 
ten  to  twelve  specimens  of  this  form  occurred. 

One  specimen  belonging  to  the  first  form  appeared  to  have 
lived  free  and  unattached ;  and  the  deeply  constricted  condition 
of  another  of  the  same  series  of  specimens  appears  to  indicate 
that  the  distal  ends  of  such  colomes  may  become  detached  in 
life  by  natural  fission. 

Anthozoa. 
Peachtaj  sp. 

This  genus  appears  to  be  not  uncommon  in  the  Arctic  seas 
{cf.  Liitken,  '  i^^c  Manual  and  Instructions ') ;  but  draw- 
ings taken  on  the  spot  are  required  for  satisfactory  identifica- 
tion of  the  sj>ecies. 

Two  specimens  in  spirit  occur  in  this  collection,  one 
contracted,  and  the  other  expanded  but  injured,  each 
5{  millim.  in  height.  Column  cylindrical,  height  about 
the  same  as  breadth,  tapering  slightly  to  posterior  end,  which 
is  rounded  and  has  an  orifice;  the  margin  bears  the  single 
cycle  of  tentacles;  no  apertures  on  surface,  but  minute 
warts  (?)  in  fine  longitudinal  ridges ;  colour  dull  flesh-tint  at 
present.  Tentacles  apparently  in  one  cycle  on  margin,  few, 
short,  thick,  blxmt;  of  pale  flesh-colour  on  external,  cream- 
coloured  on  oral  aspect  Disk  flat,  cream-coloured.  Margin 
of  mouth  thrown  into  a  complicated  system  of  several  deeply 
separated  projecting  tentaculoid  lobes  (conchula)  of  a  dedoed 
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yellow  colour.  The  tentacles  and  surface  of  column  were  ex- 
amined for  thread-cells,  none  of  which  were  discovered.  In  its 
coloration  and  the  characters  of  the  conchula  this  species  ap«- 
pears  to  be  related  specially  to  P.  haatatay  Qosse. 

Htdbozoa. 

•    Sertularella  tricutpidatay  Alder. 

Sertvlaria  tricHtmdata,  Alder,  TnoB.   Tyneside  Nat.   F.   Club,  iiL 

p.  lll,pLiv.figs.l,2. 
SmrtulareUa  tricw^puUda,  Hincks,  Brit  Hydr.  Zooph.  p.  239,  pi.  xlvii. 

fig.  1. 
Several  pieces,  representing  three  or  four  colonies  at  least ; 
robust,  with  the  exception  of  one  rather  thin- walled  colony ; 
one  colony  attained  a  heieht  of  2^^  inches  (61  miliim.).  A 
few  gonothecss  occurred,  but  all  wanting  their  uppermost  end. 
The  time  of  year  (late  summer)  at  which  thejr  were  collected 
evidently  accounts  for  this  a^eement  in  the  incipient  disso- 
lution oi  these  bodies,  and  |>oints  to  the  time  at  wnich  repro- 
ductive activity  ceases  in  this  species  in  this  latitude. 

Spongiida. 

Calcabea. 

Clathrina  coriaceay  Montagu. 

^Mmgia  coriaoea,  Montagu,  Wern.  Mem.  ii.  p.  116. 

Qrantia  eoriaeea^  Johnston,  Brit  Sjpong.  p.  183,  pi.  xxi.  fig.  0. 

Ateetta  coriaceay  Hackel,  Ejilkschwamme,  ii  p.  24,  pis.  iii.  &  y.  fi^.  2. 

A  fragment,  apparently  torn  from  a  &fenwci«-growth ;  the 
diameter  of  the  tube  must  have  been  about  1*5  miliim.  Colour 
opaque  white.  The  spicules  have  the  somewhat  inequiradiate 
character  which  I  have  recently  found  in  those  of  a  specimen 
from  South  America  ;  their  rays  measure  respectively  '10135 
by  -0079,  -076  by  -0079,  -076  by  •0a79  miliim.  average  maxi- 
mum  dimensions,  and  should  therefore  be  described  as 
"  sagittal "  according  to  Hackel's  nomenclature.  The  diffe- 
rence in  length  between  the  rays  is  not  so  great  in  some  of  the 
spicules. 

Dr.  Gray's  genus  Clathrina  (P.Z.  S.  1867,  p.  557)  has  the 
priority  of  HlLckeFs  Aaceitay  published  in  1872. 

This  widely  spread  species  has  already  been  recorded  from 
the  Arctic  regions,  viz.  by  Mr.  Carter  (*  Annals/  ser.  4, 
vol.  XX.  p.  38)  from  Smith's  Sound,  and  from  the  European 
side  of  the  Pole  (Barents  Sea)  by  Von  Marenzeller  (Denk. 
Ak.  Wien,  xxxv.  p.  371). 


Digiti 


ized  by  Google 


456    OnFram-Joaqfh  Land  Polyzoa^  CcdaUercOa^  dh  Sponges. 
DistribtUum  of  Franz-Joaeph^Land  Polyzoa  in  the  Arctic  Area. 
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Artieulata. 

Gbmellam  loricolata    

Bugola  Miurayana,  var.  fruticosa 
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MfiDipea  arctica , . . . 

Inartieviata. 
Flofltza  carbasea 

• 
• 

* 

• 

Membraoipora  SopbuB 

Anartbiopora  monodon 

Myriozoum  crustaceum 

Scbizoporelia  cruenta    

Porella  conciiiiia    

• 
• 

• 

•• 

* 

'EflchAToides  Sarsi 

Mucronella  ventricoaa,  var.  con- 
nfictens    .................. 

Oyclostomata. 
Crifiia  denticulata 

Lichenopora  verrucaria 

Heteropora  pelliculataP    

OxENOSTOltATA. 

Alcyonidium  gelatinoBiim   .... 

Hydbozoa. 
Sertnlarella  tricuspidata  

Anthozoa. 

'Pooi^liiiL.  fin 

Sponohda. 
Clathrina  coriacea 

It  Bbould  be  noticed  that  more  than  half  these  spedes  lange  swiUi- 
waids  to  the  British  seas. 

»Smitt    'MaienaellerandHincks.    *  Busk.    *  Fabricius,  Hincks,  Nor- 
man, an4  Busk.    » Kirchenpauer.    •Hincks.    "^  Maxenzeller.    •Carter. 
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EXPLANATION  OF  PLATE  XXL 

Fif.  1.  GfemeUaria  lorictdata^  zooedum.     X  68  diam. 

F^.  2.  Mmnbrampora  Sophi€B,  yarious  forms  of  the  ooacium  from  one 
colony.     X  about  60  diam. 

Ftg,  3.  Meteropora  pelliculata  ? :  a,  yomig  colony,  from  aboTe ;  b,  same, 
from  side,     x  16  diam. 

lig,  4.  Sehisoporeila  crueata,  ooecia,  the  upper  one  immature,   x  40  diam. 

I^f,  5.  lAchenopora  verrucarioy  broken  zooscia,  showing  perforated  dia- 
phragms.    X  93  diam. 

Fig.  6.  mucroHeUa  ventrieosa^  yar.  eofmectens :  a,  zooecia ;  hj  zocddum, 
showing  tooth  within  lip,  and  process  of  doubtful  nature  above 
mouth.     X  about  60  diam. 


XLVII.— On^oww  Indian  Coleopteray  chiefly  from  Travancore, 
By  Charles  O.  Waterhouse. 

LncanidsB. 

Odontolabia  Burmeisteriy  Hope. 

Some  very  fine  examples  of  this  species  have  just  been 
received  from  Travancore.  The  folly  developed  male  resembles 
that  figured  by  Hope  (Tr.  Ent.  Soc.  iii.  pi.  xiii.) ;  the  figure, 
however,  does  not  represent  the  angle  benind  the  eye  as  suffi- 
ciently prominent.  The  coloration  is  constant  as  in  the 
figure  above  referred  to,  the  suture  of  the  elytra  being 
narrowly  lined  with  black  as  compared  with  0.  cuvera.  The 
female  examples  measure  24  lines ;  the  black  at  the  suture  of 
the  elytra,  instead  of  being  triangular  in  outline,  as  in  O.  cu- 
vera.  narrows  immediately  on  leaving  the  base,  and  continues 
parallel-sided  for  some  distance,  narrowing  again  at  the  apex. 

BoprestidA. 
Catopcantka  cuprascensj  n.  sp« 

Obecore  cuprea ;  thorace  crebre  punctato^  singulis  elytris  plaga  ob- 
liqua  flava  omatis,  apice  tnmcatis;  corpora  subtns  purpureo 
olivaceo  tincto  ;  abdomine  flavo. 

Long.  16  lin. 

General  form  of  C.  opulenta^  Gory,  but  with  narrower 
thorax,  and  quite  differently  coloured  and  sculptured*  Head 
very  closely  and  strongly  punctured  in  front,  the  vertex  with 
a  longitudinal  median  carina.  Thorax  rather  flat,  moderately 
narrowed  in  front,  not  very  much  enlarged  at  the  nind  angles ; 
strongly  punctured,  the  punctures  separated  on  the  disk. 
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crowded  at  the  sides;  with  a  short  well-marked  impressed 
line  on  each  side  of  the  base;  the  posteriar  angles  neaify 
ri^ht  angles.  Elytra  smoother  than  the  thorax,  finely  and 
thickly  pnnctured ;  each  with  fonr  narrow  raised  lines,  with 
a  veiy  oblique  oblong  yellow  patch  near  the  middle. 

Hob.  Travancore.    "fe.M. 

This  species  is  yeiy  distinct  firom  all  the  described  species 
of  the  genus,  and  it  should  be  placed  at  the  end.  The  Sne 
carina  on  the  yertex  of  the  head  is  a  pecnliariiy  I  haye  not 
met  with  in  any  other  species. 

Prionidtt. 

LoGJSUS,  n.  g. 

General  characters  of  JMotyrannus.  <J.  Antennse  as  in 
that  genus,  but  with  the  third  joint  stouter,  less  parallel,  im- 
pressed aboye,  and  (as  well  as  the  fourth,  fifth,  and  sixdi 
joints)  more  shining  on  the  upperside.  Mandibles  short, 
thick ;  the  left  one  with  a  single  strong  triangular  tooth  near 
the  apex ;  the  right  mandible  triangularly  dilated  at  the  base. 
Eyes  moderately  approximate  aboye.  Labial  palpi  veiy 
short,  the  apical  joint  yery  large  and  irregularly  oyate.  The 
maxillary  palpi  moderately  Ions  and  stout,  the  apical  joint 
oblong.  Tnorax  transyerse;  me  anterior  angle  produced 
laterally  into  a  strong  acute  spine,  its  anterior  border  in  a 
straight  line  with  the  anterior  margin  of  the  thorax ;  in  the 
middle  the  side  is  triangularly  enlarged  and  famished  with 
a  strong  acute  spine,  with  a  second  small  spine  immediately 
aboye  it ;  behind  the  middle  the  side  is  strongly  emarginate, 
the  posterior  angle  slightly  dentiform.  Elytra  moderate^ 
long,  subparallel,  a  little  narrowed  towards  the  apex,  md 
sutural  angle  with  a  small  tooth.  Legs  as  in  JMotyrannMSf 
but  altogemtr  stouter.  Prostemal  process  parallel,  obtuse  at 
the  apex,  not  narrowed  at  the  apex  as  in  Priotyrannw.  Meta- 
stemum  clothed  with  dense  pile. 

Log(BU8  svbopacusy  n.  sp. 

Niger,  subopacus;  thorace  confertim  subialiter  pnnotato,  plagis 
doabuB  (ad  basin  conjunctis)  nitidis  fortiter  punotatis;  dytrit 
pioescentibuB,  ad  basin  laxe  subtiliter  punctolatis;  abdomine  pedi« 
iNisque  pioeis. 

Long.  26  lin. 

Head  yerv  closely  and  ruj^sely  punctured.  Thorax  gently 
conyex  on  the  disk,  yery  slightly  impressed  in  firont  and  cm 
each  side  within  the  posterior  angles ;  oaeach  sideof  the  disk 
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is  a  shininj^y  triangalar;  stron^lj-ponctored  i>atch;  the  two 
patches  united  bj  a  tridentate  shining  band  which  borders  the 
oaae*  On  each  side  there  are  two  spots,  which  are  more 
coarselj  punctured  than  the  rest  of  the  surface.  Elytra  sub- 
opaque,  wilii  some  very  delicate  punctuation  at  the  base; 
somewhat  parallel,  compressed  laterally  below  the  shoulders, 
a  little  narrowed  at  the  apex,  the  lateral  margins  narrowly 
reflezed. 

LamiidsB. 

MoTtmua  incequalxSy  n.  sp. 

Fulvus,  dorsaliter  inf uscatus,  onmino  pilosus ;  capita  postice  macoliB 
quataor  nigris;  elytris  basi  depressis,  medio  bene  convezis,  ad 
apicem  decUyis,  aDgustatiB,  maculis  quatuor  fusco-velatinis  notatis. 

Long.  12  lin. 

Allied  to  M,  marimotclesy  White  (Ann.  &  Mag.  Nat.  Hist. 
1858,  ii.  p.  266,  Leproderii)^  but  with  the  elytra  more  de- 

Sressed  at  the  base,  much  more  conyex  in  the  middle,  more 
ediyous  at  the  apex.  The  basal  joint  of  the  antennae  has 
on  the  inner  side  at  the  base  an  emareination ;  and  the  upper 
angle  made  by  this  emargination  is  slightly  prominent  in  the 
form  of  an  obtuse  tooth.  This  character  is  yisible  in  M. 
fnorimoidesy  but  in  a  much  less  marked  degree.  The  anten- 
nal  tubercles  are  yery  prominent.  On  each  side  of  the  neck 
are  two  black  spots.  The  thorax  is  yery  roughly  sculptured ; 
the  lateral  spine  is  much  stronger,  more  prominent,  but  less 
acute  than  in  M,  lugvhrisj  Fab.  The  elytra  are  less  promi- 
nent at  the  shoulders  than  in  3f.  morimoidesj  but  at  the 
middle  they  are  more  conyex  and  broader;  yery  coarsely 
granular,  or  coyered  with  obtuse  tubercles,  some  of  which 
range  themselyes  in  two  short  lines  at  the  base  near  the  scu- 
tellum ;  each  elytron  has  on  the  disk,  some  distance  from  the 
base,  an  irregular,  dark,  yelyely  brown  spot,  and  beyond  the 
middle  a  second,  larger,  triangular  patch,  which  touches  the 
margin  but  does  not  reach  the  suture.  The  femora  and  all  the 
underside  of  the  insect  are  more  or  less  dotted  with  black. 
The  antennsB  of  the  male  are  rather  longer  than  the  whole 
insect ;  in  the  female  they  are  shorter. 

Hab.  Southern  India,  probably  Coimbatoor.    B.M. 

Two  examples  of  this  species  were  presented  to  this  Museum 
by  M.  J.  Walhouse^  Esq. 

Mortmua  plagiatusy  n.  sp* 
Niger,  dense  griseo-pilosus;  antennamm  articnlo  basali  ad  basin 
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taberoolo  annato ;  thoiace  rogoso ;  elytris  albesoentibuBi  plagis 
quataor  nigris  velatinis  omatis. 
Long.  15-17  lin. 

Antennas  densely  pilose^  greyish  white ;  a  little  longer  than 
the  whole  insect,  the  oasal  joint  nearly  reaching  to  the  thoracic 
spine,  black,  with  a  whitish  line  aboye ;  at  the  base  on  the 
inner  side  with  a  strong  conical  tubercle.  Antennal  tubercles 
yery  prominent.  Neck  with  two  blackish  spots  on  each  side. 
Thorax  conyex,  rather  strongly  granulose,  almost  rugulose, 
the  lateral  spine  strong  ana  acute.  Elytra  almost  white 
towards  the  sides  and  apex;  flattened  near  the  scutellum^ 
distinctly  conyex  and  enlarged  behind  the  middle,  sloping 
down  and  narrowed  at  the  apex ;  the  shoulders  are  on  a  lower 
leyel  than  the  scutellar  region,  rectangular,  and  dotted  with 
a  few  small  black  tubercles ;  a  few  black  tubercles  are  also 
ranged  in  a  line  at  a  little  distance  from  the  scutellum.  Each 
elytron  has  two  large  black  patches — one  at  some  distance 
from  the  base,  commencing  under  the  shoulders  and  extending 
towards  the  suture ;  the  second,  subapical,  somewhat  trian- 
eular,  with  its  base  on  the  margin  and  its  yertex  towards 
tne  suture.  The  legs  and  all  the  underside  are  dotted  with 
black. 

Hab.  Trayancore.     B.M. 

I  feel  somewhat  disposed  to  think  that  Lqprodera  mori'- 
moidesy  White,  and  the  two  species  I  haye  described  aboye 
should  be  associated  and  form  a  new  genus,  distinct  from 
Morimusy  in  which  morimotdes  at  present  stands.  The  cha- 
racters would  be : — the  prominent  antennal  tubercles,  the 
antennsB  of  the  male  not  much  longer  than  the  whole  insecti 
the  basal  joint  at  the  base  emarginate  within,  the  upper  angle 
made  by  the  emargination  more  or  less  prominent  (scarcely 
prominent  in  morimoidesj  slightly  in  inasqtialisy  forming  a 
conical  tubercle  in  phgiatus) :  the  elytra  rather  narrowed  at 
the  base,  with  the  shoulders  depressed  and  on  a  lower  leyel 
than  the  scutellar  region.  As,  howeyer,  there  are  some  species 
of  this  group  of  Lamiidss  with  which  I  am  not  acquamted, 
and  which  may  be  intermediate  forms,  I  prefer  for  the  present 
leaying  these  species  in  Martmus. 

Eutcenia  elegans^  n.  sp. 

Kigra,  yelutina,  opaca,  maculis  plurimis  pallide  flavis  omata ;  an- 

tennis  ochraceo  annulatis. 
Long.  11  lin. 

Velyety  black,  with  the  following  yery  pale  yellow  (or 
sandy-white)  markings : — head  with  a  spot  on  each  side  of 
the  yertex,  and  all  the  face,  except  a  black  spot  aboye  the 
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cl^eus ;  thorax  with  a  patch  on  each  side ;  each  elytron 
with  a  large  transverse  patch  (touching  the  side  but  not  the 
suture)  some  distance  from  the  base,  from  the  middle  of  which 
a  branch  is  emitted  to  the  base  and  is  carried  over  the  shoulder ; 
a  small  spot  on  the  margin  at  the  middle  ;  a  broad  transverse 
band  behind  the  middle;  a  spot  at  the  apex ;  on  the  underside 
there  is  a  small  spot  on  each  side  of  the  base  of  the  meta- 
stemum  and  a  large  triangular  spot  in  its  middle ;  a  spot  in 
the  middle  and  at  each  side  of  the  basal  segment  of  the  abdo- 
men, a  small  spot  on  each  side  of  the  second  segment,  the 
third  and  fourth  segments  almost  entirely  yellow ;  the  apex 
of  the  femora  and  apex  of  the  tibiae  also  yellow.  The  an- 
tennae are  black,  with  half  the  third  and  half  the  fourth  joints 
ochreous  yellow ;  the  fifth,  sixth,  and  seventh  joints  are  yellow, 
except  at  their  apex. 

The  general  form  of  this  species  is  very  much  that  of  Ano- 
plostetka  lactator ;  but  the  lateral  spine  of  the  thorax  is  more 
acute,  and  the  thorax  is  broader  at  the  anterior  margin. 

Hob.  Travancore.     B.M. 

Hispidsd. 

Eatigmena  cribricollisy  n.  sp. 

Nigro-fusca,  nitida ;  thorace  fere  parallelo,  ad  basin  et  latera  crebre 
punctate,  punctis  squamisparvispaUidisinstructis ;  elytris  fortiter 
lineato-panctatis  (punctis  latera  versus  et  ad  apieem  squamis 
parvis  pallidis  instructis),  interstitiis  altematis  ante  apieem  paulo 
elevatis,  corpore  subtus  piceo. 

Long.  7^  Hn. 

Nearly  of  the  same  form  as  E.  chtnenstSy  Hope  (Col.  Man. 
iii.  p.  175,  t.  2.  fig.  1),  but  with  the  thorax  more  parallel  at 
the  sides.  The  antennae  are  much  longer,  being  twice  the 
length  of  the  head  and  thorax  together.  Vertex  of  the  head 
finely  pimctured.  Thorax  with  the  middle  of  the  front  part 
smooth  and  shining,  but  with  some  very  fine  delicate  pimctua- 
tion ;  on  each  side  of  the  disk  are  a  few  large  pimctures ;  the 
base  and  all  the  sides  are  closely  and  very  strongly  punctured, 
each  puncture  having  in  its  middle  a  small  pale  scale ;  on  each 
side  of  the  disk  there  is  an  elongate  shallow  impression.*  The 
alternate  interstices  of  the  elytra  are  slightly  and  narrowly 
raised  towards  the  apex  ;  the  sides  beyond  the  eighth  line  of 
punctures  are  rather  strongly  and  confusedly  punctured,  as  is 
also  the  apical  region  (but  not  so  strongly) ;  and  all  the 
punctures  oeing  furnished  with  small  pale  scales,  the  sides 
and  apex  have  a  greyish  appearance. 

Hob.  Travancore.     B.M. 

British  Museum, 
May  13, 1881. 

Ann.  it  Mag.  N.  Hist.  Ser.  5.  Vol  vii.  34 
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XL VIII. — On  some  Buprestidas  from  Australia. 
By  Chakles  O.  Waterhouse. 

Bnprestid®. 

Chalcotwma  vittatay  n.  sp. 

Valdo  elongata,  postice  attennata,  jenea,  supra  fere  nigra,  nitida ; 
thorace  antico  pamm  angustato,  guttis  parvis  punctulatis  riridi- 
anreis  improsso,  disco  plaga  lancoolatanotato ;  olytriscostis  qnataor 
perparum  elcvatis,  interstitiis  guttamm  auratarum  seriebus  note- 
tis,  marginibus  vitta  lata  impressis. 

Long.  18-21  lin. 

Closelj  allied  to  C.  ajax^  Saund.,  but  much  narrower, 
more  attenuated  posteriorly,  nearly  black  above,  and  with  a 
golden-green  submarginal  stripe  on  the  elytra  extending  from 
the  shoulder  to  the  apex.  The  thorax  is  of  the  same  form 
as  that  of  C.  ajax,  but  with  the  posterior  angles  not  the  least 
prominent;  there  is  no  impression  within  the  posterior 
angles,  the  surface  being  gently  convex,  with  small  dots  or 
irregular  green  marks  scattered  here  ana  there,  leaving  the 

f;reater  part  black ;  in  the  middle  of  the  disk  is  a  narrow 
anceolate  space  more  or  less  defined  by  some  green  punctured 
lines.  The  elytra  are  evenly  convex,  smooth,  with  the 
suture  slightly  raised  ;  each  elytron  has  four  scarcely  notice- 
able costae,  marked  out  bv  lines  of  fine  punctures ;  the  first, 
second,  and  third  intervals  have  each  a  series  of  small  golden- 
green  more  or  less  elongate  marks ;  in  the  second  inter- 
stice there  are  generally  two  marks  which  are  larger  than  the 
others ;  the  sutural  angle  has  a  very  small  tooth ;  and  there 
are  three  or  four  small  teeth  on  the  apical  margin.  The 
underside  of  the  insect  is  green,  with  golden  reflections.  The 
punctures  on  the  prostemal  process  have  a  tendency  to  form 
a  line  in  the  middle.  The  metastemum  has  a  few  strong 
punctures.  The  abdomen  has  numerous  impressions  filled 
with  pale  yellowish  pile,  one  at  the  side  of  each  segment  being 
particularly  conspicuous.  The  male  has  the  fifth  segment 
deeply  triangular,  notched  at  its  apex;  the  sixth  segment 
has  all  its  apical  portion  concave  and  filled  with  yellowish 
pile  or  cottony  substance.  The  female  has  the  fifth  segment 
slightly  truncate  at  the  extreme  apex,  with  an  elongate  trian- 
gular apical  impression,  which  is  filled  with  yellowish  pile ; 
the  sixth  segment  is  not  visible. 
Ilab.  Queensland. 
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Chalcotcenia  Iceta^  n.  sp. 

jEnea,  subtus  viridi-aurea  ;  thoracis  disco  nigro-caBruleo  laxe  punc- 
tulato,  linea  mediana  viridi,  lateribus  rugosis  aureis ;  elytrorum 
sutura  apiceque  c^^aneis,  costis  fore  nigris,  interstitiis  viridibus, 
regione  humerali  aurata,  macula  sub  humero,  altera  discoidali 
rotundata  ante  medium,  altera  olongata  obliqua  (medio  gutta  ele- 
vata  nitida)  ante  apicem  Ijete  cupreis,  impressis ;  femoribus  anticis 
medio  laevibus. 

Long.  9-13  lin. 

This  species  is  so  close  to  C.  australasice,  Saund.  (Tr.  Eat. 
Soc.  18'7'>  -  «<Q  -^  "'   ^-  ^^  xi._.  Ti* , .J      1.. 

variety 

sure  th  

oblique  coppeiy  impression  near  the  apex  of  the  elytra,  which 

is  more  conspicuous  than  in  G.  australustce  and  cuts  oflf  the  apex 

of  the  second  costa,  thus  preventing  its  unitin;^  at  its  apex  with 

the  first  costa;  besides  this,  the  third  costa  is  more  abbreviated, 

a  fragment  of  it,  however,  appearing  before  the  middle  of  the 

impression.     The  shoulders  are  more  golden,  the  costse  being 

interrupted  there.     The  thorax  has  the  line  of  demarcation 

between  the  rugose  sides  and  the  comparatively  smooth  disk 

more  clearly  defined.     The  underside  of  the  insect  is  less 

golden,  less  densely  punctured ;  the  abdomen  has  more  smooth 

space;   the  inner  margin  of  the  metathoracic  epipleura  is 

more  or  less  smooth ;  but  particularly  the  anterior  femora  are 

smooth  or  very  nearly  so  in  their  middle,  instead  of  being 

closely  punctured  all  over. 

Stigmodera  Macfarlani^  n.  sp. 

Thoraco  purpureo,  cupreo  micante,  latoribus  flavis,  scutello  viridi ; 
elytris  flavis,  ad  basin  angustissime  aeneo  marginatis,  fasciis  duabus 
latis  apiceque  cyaneis,  corpore  subtus  viridi  flavo  omato. 

Long.  16-17  lin. 

Near  8.  Bpencei^  Grory,  but  with  yellow  sides  to  the  thorax ; 
of  the  same  form,  but  with  the  thorax  a  trifle  more  narrowed 
in  front.  Head  yellowish  green,  tinted  with  coppery,  closely 
and  finely  punctured.  Thorax  distinctly  and  moderately 
closely  and  evenly  punctured ;  purple  or  coppery  red  (accord- 
inff  to  the  position  in  which  it  is  seen),  with  the  sides  broadly 
yellow;  the  extreme  base  at  the  sides  is  bordered  with 
coppery.  Elytra  deep  yellow,  moderately  strongly  and  evenly 
punctate-striate ;  there  is  a  dark  blue  spot  below  the  shoulder, 
and  a  transverse  band  across  the  suture  (this  band  and  the 
spot  below  the  shoulder  are  united  in  the  second  example,  and 
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form  one  band) ;  there  is  a  very  broad  band  behind  the 
middle,  with  its  posterior  margin  flexuons ;  and  the  apex  is 
also  dark  blue,  the  upper  mar^m  of  the  blue  colour  flexuous; 
the  apex  is  broadly  truncated,  the  tiimcature  flexuous,  the 
outer  angle  with  a  small  tooth.  The  underside  is  green, 
with  the  flanks  of  the  prothorax,  a  spot  or  two  on  4lie  sterna 
and  epipleura,  a  band  on  the  posterior  coxae,  and  a  transverse 
band  m  the  middle  of  each  abdominal  segment  yellow.  Pro- 
sternal  process  smooth. 

Hab.  Torres  Straits,  Murray  Island,  and  Comwallis  Island. 

Two  examples  received  from  the  Eev.  J.  S.  Macfarlane. 

Stigmodera  virtdicincta, 

Stigmodera  viridicincta,  Waterhouse,  Tr.  Ent.  Soc.  1874,  p.  543. 

Three  examples  of  this  species  were  received  with  the  above 
described.  Tney  agree  in  general  coloration  with  the 
"  variety  "  which  I  described,  having  the  sides  of  the  thorax 
deep  red;  the  elytra  yellow,  with  the  sides  and  apex  red; 
but  in  addition  to  the  green  at  the  suture  and  extreme  apex 
of  the  elytra  there  is  a  transverse  spot  across  the  suture  rather 
behind  the  middle,  one  of  the  specimens  having  another 
OTeen  spot  on  the  disk  of  the  elytron,  which  is  really  only  a 
disconnected  part  of  the  transverse  spot  or  band  across  the 
suture.  This  last  specimen  has  also  the  red  at  the  sides  of 
the  thorax  united  by  a  red  band  near  the  base ;  so  that  the 
whole  thorax  is  red,  except  a  large  spot  in  front  and  the  ex- 
treme base,  which  are  green. 

Stigmodera  sexmaculata. 

Stigmodera  sexmacuhta.  Saunders,  Joum.  Linn.  Soc  ix.  p.  465,  pi.  ix. 
tig.  13. 

An  example  of  this  species  just  received  has  the  elytra 
entirely  deep  yellow,  except  the  apex,  which  is  blue. 

British  Museumi 
May  18th,  1881. 


XLIX. — Mr.  Butler  on  Butterjlies  Jrom  Japan. 
By  H.  J.  Elwes,  F.L.S. 

On  my  return  from  India  my  attention  was  called  to  a  paper 
by  Mr.  Butler  in  the  Ann.  &  Mag.  Nat.  Hist.,  Feb.  1881, 
p.  132,  which  seems  to  call  for  some  reply  on  my  part. 

In  a  paper  on  the  genus  Colias  by  me  in  Trans.  Ent.  Soc 
for  October  1880,  p.  133,  I  criticised  his  determination  of 
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some  specimens  of  this  genus  from  Japan^  which,  though  not 
then  published,  were  indicated  as  distinct  species  in  the  British- 
Museum  collection,  and  have  since  been  described  by  him. 
Mr.  Butler  seems  to  think  it  great  presumption  on  my  part 
to  criticise  his  determination  of  species,  and  hints  that  my 
rash  enthusiasm  to  do  some  work  in  a  branch  of  natural  history 
which  is  comparatively  new  to  me  has  led  me  to  write  in 
haste  what  I  shall  repent  at  leisure. 

Now,  though  I  readily  agree  with  him  that,  in  order  to 
avoid  controversy,  it  would  be  better  that  his  species  should 
be  examined  by  an  entomologist  of  longer  experience  than 
myself,  I  do  not  at  all  repent  what  I  have  written,  though,  in 
the  matter  of  the  Candahar  GoliaSj  I  must  apologize  for  having 
used  the  word  described  when  I  should  have  said  admitted. 
The  lapsus  calami  must  have  been  apparent  from  my  quoting 
the  authorities  for  the  names.  The  fact  is  that  at  the  time 
my  paper  was  read  Mr.  Butler's  paper  (see  P.  Z.  S.  1880, 
p.  403)  was  not  yet  published,  and  1  had  only  seen  a  proof 
of  it ;  but  this  slip  does  not  alter  the  case  materially,  as  I 
hold  that  a  naturalist  who  admits  species  without  (juestion 
that  have  been  previously  described  by  others  as  varieties  or 
aberrations  only,  as  in  the  case  of  G.  sareptensis  and  C.  paU 
lida^  is  responsible  for  their  specific  value. 

To  show  how  far  my  views  of  this  question  coincide  with 
those  of  other  naturalists,  I  may  cite  one  recent  case  in  which 
Mr.  Butler's  work  has  been  tested  by  others  ;  and  here,  at  any 
rate,  it  cannot  be  said  that  it  has  been  done  by  inexpen- 
enced  or  hasty  workers.  Messrs.  Godman  and  Salvin,  in 
'  Biologia  Centrali-Americana '  (see  "  Lepidoptera,"  p.  73),  in 
dealing  with  those  species  of  the  genus  Euptvchia  which  occur 
within  their  limits,  have  carefully  examined  their  unrivalled 
collection.  The  genus  having  been  twice  reviewed  by  Mr. 
Butler  (see  P.  Z.  S.  1866,  p.  459,  and  Joum.  Linn.  Soc 
Zool.  xiii.  1876,  p.  116),  must  be  considered  as  one  in  which 
his  matured  views  as  to  specific  distinction  are  shown ;  and 
what  is  the  result?  Why,  that  forty-six  supposed  species 
and  two  named  varieties  of  Euptychia  (for  a  few  of  which, 
however,  Mr.  Butler  is  onlv  partly  responsible,  though  he  has 
adopted  them)  are  reduced  to  thirty ;  and  in  the  case  of  E. 
camertaj  Cr.,  which  had  been  divided  into  five  species,  the  fol- 
lowing remark  is  made : — "  We  find  it  quite  impossible  to 
follow  Mr.  Butler  and  others  in  their  minute  subdivision  of 
this  species."  See  further  on,  p.  85,  with  regard  to  E.poly^ 
phemus  *.     Many  similar  cases  could  no  doubt  be  found  if  it 

•  ^  After  a  close  examination  we  are  unable  to  discover  any  differences 
by  which  to  recognize  Mr.  Butler's  three  species  as  distinct  from  each 
other." 
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were  worth  while  to  search  for  them ;  but  I  do  not  suppose  Aat 
any  thing  I  can  say  will  haye  the  slightest  effect  in  modifying 
his  views. 

But  I  find  that  Mr.  Butler  can  be  very  hard  on  others  who 
do  not  happen  to  have  the  same  opportunities  as  himself  for 
special  training  and  the  same  facilities  for  referring  new  and 
rare  species  to  their  correct  genera. 

I  refer  to  his  remarks  in  Ann.  &  Mag.  Nat.  Hist.^  March 
1881,  pp.  229  and  237,  on  M.  Oberthur's  memoir  on  the 
Lepidoptera  of  Askold,  where,  after  going  through  his  species 
critically,  and  correcting  the  nomenclature  of  most  of  them 
(which  corrections  will  no  doubt  soon  receive  further  corrections 
at  the  hands  of  some  one  else),  he  says  that  "it  is  impos- 
sible to  overestimate  the  injury  through  waste  of  time  which 
is  occasioned  to  workers  by  the  publication  of  duplicate  names 
for  the  same  species." 

In  this  remark  I  most  heartily  concur  with  him ;  and  though 
I  shall  not  attempt  to  defend  M.  Oberthiir  from  the  charge  of 
adding  new  synonyms  to  the  list,  yet  it  is.  at  any  rate,  essj 
to  tell  at  once,  by  the  beautiful  figures  in  nis  liberally  distri- 
buted *  Etudes,'  what  are  the  species  to  which  his  names  refer ; 
whikt  I  defy  anj  one,  even  when  descriptions  of  over  a 
page  length  are  given,  as  in  the  case  of  Coltas  Eltoesiy  to  tell 
with  or  without  figures  what  such  species  as  that  and  Golias 
pollens  really  are,  unless  they  see  the  types. 

Since  writing  my  paper  I  have  carefully  examined  the 
species  in  question  at  the  British  Museum,  and  see  no  reason 
to  alter  my  opinions  respecting  them — though,  in  the  case  of 
G.  subauratay  I  think  that  the  colour  of  the  underside  in 
selected  specimens  may  be  enough  to  distinguish  them.  I 
repeat  that  it  is  most  unlikely  that  in  such  a  genus — by  which 
I  mean  a  genus  of  which  most  of  the  species  are  veiy 
wide-ranging  and  very  variable,  developing,  under  different 
conditions  of  life  and  in  different  climates,  numerous  slight 
local  varieties  and  possibly  hybrids — it  is  most  unlikely  that 
four  species  of  one  group  (namely  the  hyale  group,  which, 
in  the  whole  of  the  Nearctic  and  Palaearctic  regions,  has  only 
four  or  five  distinct  species,  from  ray  point  of  view)  should 
exist  in  Japan  alone,  or  rather  in  that  small  part  of  Japan 
from  which  Mr.  IMaries's  collection  came.  I  said  collections 
generally,  but  find  that  Mr.  Butler  includes  in  his  list  of 
species  m  this  one  collection  four  Coltce  of  this  group.  I 
fully  allow  that  the  climatic  conditions  of  the  various  islands 
in  Japan  are  varied  and  likely  to  develop  numerous  varia- 
tions, as  is  abundantly  proved  by  the  plants  of  Japan ;  but 
this  seems  to  make  my  case  the  stronger. 
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It  is  no  doubt  yeiy  easy  to  get  over  the  diflScultj  by  sayinff 
that  what  I  call  yarieties  Mr.  Sutler  calls  distinct  species,  and 
in  some  cases,  as  I  have  heard,  even  distinct  genera ;  but  I 
affirm  with  confidence  that  if  the  butterflies  of  Europe  were 
treated  by  Mr.  Butler  in  the  same  way  as  the  butterflies  of  Japan 
have  been,  the  number  of  names,  I  will  not  say  species,  would 
be  doubled,  and  perhaps  trebled,  supposing  that  he  had  a  large- 
enough  collection  to  work  upon  and  no  critics  *. 

If  any  one  with  a  rich  collection  of  European  and  North- 
Asiatic  butterflies  will  take  the  trouble  to  examine  the  genus 
Argynnis  closely,  and  test  the  validity  of  such  species  as  A. 
voraXy  Butl.,  A.  paphiotdeSy  Butl.,  A,  rabdiay  A.  pallescensj 
Butl.,  A.  locupleSy  Butl.,  or  to  examine  some  of  his  new 
species  of  Japanese  Papilio  with  a  good  series  of  specimens, 
I  think  it  will  be  found  that  they  do  not  bear  the  test  much 
better  than  the  Colice]  and,  considering  that  some  of  his 
Japanese  species  have  been  described  from  drawings,  like 
Pararge  ecninoidesy  and  others  from  single  faded  and  worn 
specimens,  like  G.  pallenSj  this  is  not  surprising,  though  I 
believe  there  were  sufficient  specimens  of  the  Argynnea, 

It  is  quite  possible,  and  even  probable,  that  a  more  perfect 
knowledge  of  the  distribution,  seasonal  forms,  and  metamor- 
phoses of  Japanese  insects  may  prove  the  distinctness  of  some 
of  these  species ;  but  I  think  it  is  better  to  wait  till  there  are 
at  least  good  reasons  for  describing  them,  than  to  run  the 
risk  of  adding  more  to  the  already  long  list  of  useless  and 
troublesome  synonyms. 

I  will  here  take  the  opportunity  of  making  remarks  on 
some  new  species  described  by  Mr.  Butler  in  Ann.  &  Mag. 
Nat.  Hist.,  Jan.  1881,  p.  32. 

Argynnis  gemmata,  Butl.,  is  a  very  distinct  and  beautiful- 
species — so  much  so,  that  1  was  astonished  to  find,  when  I 
compared  my  specimen  at  the  British  Museum  last  year,  and 
pointed  it  out  to  Mr.  Butler,  that  it  had  been  overlooked 
for  so  many  years. 

With  regard  to  the  localities  given,  viz.  "  Darjeeling  {Lid- 
derdale))  between  Nepal  and  Tibet"  {Charlton)  j  I  must  say 
a  few  words.  Though  more  definite  than  the  abominable 
expression  "  Northern  India,"  which  was  and  still  is  so  much 
in  favour  among  those  ignorant  of  the  physical  geography  of 
the  Himalayas,  or  careless  of  the  great  importance  of  definite 

*  As  an  instance  of  what  may  be  accomplished  in  this  direction  by  a 
painstaking  and  observant  natiirali.st,  I  would  commend  to  hu  notice 
Jordan's  *  Dijiguoses  Pkntarum '  (1864),  in  which  fifty-three  species  are 
described  and  twenty  figured,  most,  if  not  all,  of  which  are  considered  by 
other  botanists  to  be  varieties  of  Draha  vema. 
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localities  particularly  in  that  part  of  the  world^  they  are  stiU, 
in  this  case^  misleading. 

Darjiling  is  the  central  station  and  only  town  in  British 
Sikkim^  and  is  about  twenty  miles  in  a  direct  line  &om  the 
plains^  at  an  elevation  of  7000  feet.  It  is  the  centre  to  which 
all  native  collectors  bring  their  specimens  for  disposal ;  and  in 
this  way  most  of  the  species  found  in  British  and  Native 
Sikkim  and  the  adjoining  parts  of  Bhotan^  Tibet^  and  Nepal| 
from  the  level  of  the  plains  up  to  18,000  or  19,000  feet,  are 
or  will  be  labelled  "Darjiling"  {cf.  Proc.  ZooLSoc.  1859, 
pp.  251-253),  though  they  may  come  from  districts  belong- 
ing to  two  perfectly  distinct  zoological  regions  including  three 
subregions — ^the  Mongolian,  the  Himalo-Chinese,  and  the 
Indian  {cf.  Elwes  on  the  Geographical  Distribution  of  Asiatic 
Birds,  in  P.  Z.  S.  1873,  p.  657,  and  Hodgson,  in  Joum. 
As.  Soc.  Bengal,  1835).  These  divisions  are  most  impor- 
tant, as,  with  some  knowledge  of  their  characteristics,  many 
facts  in  distribution  are  easily  explained  which  would  other- 
wise be  inexplicable.  Dr.  Lidderdale,  so  far  as  I  am  aware, 
never  travelled  in  the  interior  of  Sikkim,  but,  except  one 
season  at  Buxa  in  Bhotan,  spent  his  time  at  Darjiling  and 
its  immediate  neighbourhood. 

Argynnis  gemmata  is,  with  little  doubt,  a  Palsearctic  form 
most  nearly  allied  to  A, pales ^  and  is  an  inhabitant  of  the 
higher,  drier  regions  of  the  interior  of  Sikkim,  near  the  Tibet 
frontier.  I  am  nearly  sure  that  I  took  it  myself,  in  August 
1870,  near  the  Yakla  Pass,  at  13,000  feet  elevation:  but 
the  specimen,  with  many  more,  was  destroyed  by  damp. 
Two  years  ago  I  got  it  again  from  the  late  Mr.  Mandelu, 
collected  by  a  native  in  the  same  district ;  and,  though  it  may 
straggle  along  the  Chola  range  towards  British  Sikkim,  I 
doubt  its  occurring  below  10,000  feet.  Its  occurrence  in  North- 
east Kumaon,  for  so  one  must,  I  suppose,  interpret  the  vague 
term  "  between  Nepal  and  Tibet"  (though  that  term  would 
equally  well  apply  to  native  Sikkim  if  one  had  any  reason  to 
suppose  that  Charlton  had  ever  been  there),  would  then  be 
perfectly  natural  and  even  to  be  expected ;  for  though,  in  the 
case  of  birds,  plants,  and  butterflies,  the  species  found  in  the 
middle  zone  of  elevation  in  Sikkim  are  mostly  either  peculiar 
or  represented  in  the  north-west  Himalaya  by  allied  forms, 
yet  the  alpine  species  are  very  often  identical.  The  general 
terms  Tibet  and  Chinese  Tartary,  so  often  given  by  writers 
as  localities  for  species,  should  not  be  used  if  possible.  Tibet 
is  a  country  of  enormous  extent,  of  which  only  the  frontier 
in  two  or  three  spots  has  been  visited  by  naturalists,  though 
Prejvalsky  has  recently  penetrated  the  north-east  for  some 
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distance.  Nine  times  out  of  ten  what  is  meant  by  these  words 
is  Ladak — a  truly  Tibetan  province  in  its  physical  features^ 
but  politically  part  of  Kashmir. 

I^  as  we  may  hope,  future  travellers  are  able  to  penetrate 
or  send  native  collectors  into  other  parts  of  Tibet,  such  as  the 
Chumbi  valley,  bordering  on  Sikkim,  or  the  frontier  districts 
adjoining  Upper  Assam,  the  locality  from  whence  specimens 
are  brought  should  always  be  specified,  and  the  bare  term 
Himalayas  or,  still  worse.  Northern  India  (which  may  mean 
any  thing  from  Calcutta  to  Suddya  or  Kashgar)  abolished. 

As  regards  the  next  species  described  by  Mr.  Butler,  Papilio 
nebulositSy  I  cannot  agree  with  him,  believing  it  to  be  merely 
an  aberration  of  P.  antiphatesj  as,  indeed,  he  suggests  it 
may  be. 

1  procured  at  Darjiling  two  specimens  of  this  aberration, 
neither  of  which  agrees  exactly  with  the  other  or  with  Mr. 
Butler's  specimen  in  its  markings,  though  they  have  both 
the  same  character.  The  gentleman  in  wnose  collection  they 
were,  and  who,  I  believe,  got  them  in  the  same  season  as  Dr. 
Lidderdale's  specimen,  agreed  with  Mr.  Godman  and  myself 
in  this  determination;  and  though  it  certainly  appears  to 
mimic  P.  euphrates,  I  think  there  is  every  reason  to  believe  it 
is  not  a  good  species.  If,  however,  it  is  necessary  to  breed  it 
from  the  egg  of  P.  antiphates  in  order  to  prove  this,  I  am 
afraid  many  years  will  elapse  before  the  matter  is  cleared  up. 


L. — Description  of  a  new  Species  of  Mole  from  China. 
By  Oldfield  Thomas,  F.Z.S.,  British  Museum. 

The  specimen  here  described  was  obtained  near  Pekin  by  the 
late  Mr.  Robert  Swinhoe  during  the  British  expedition  to 
that  place  in  1860.  Shortly  after  its  arrival  in  England  it  was 
mentioned  by  Dr.  Gray*  as  a  new  species,  but  was  not  named 
or  described.  Later  it  was  referred  to  by  Mr.  Swinhoef 
under  the  belief  that  it  was  identical  with  a  mole  obtained 
by  Pfere  David  in  Mongolia,  and  described  by  Prof.  A.  Milne- 
Edwards  in  his  '  Recherches  pour  servir  \  THistoire  natu- 
relle  des  Mammifferes '  as  Scaptochirus  moschatus\.  I  propose 
to  call  the  new  species,  on  account  of  the  comparative  slender- 
ness  of  its  tail, 

•  P.Z.S.  1861,p.  390. 

t  P.  Z.  S.  1870,  pp.  450  and  620.  (In  the  latter  place  Mr.  Swinhoe 
quotes  the  name  as  hcaptochirus  Davidiofius,  a  term  which  has  never  been 
used  by  Prof.  Milne-Edwards.) 

X  Texte,  p.  173,  AtL  pi.  17  a. 
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Talpa  leptura. 

Fur,  as  usual,  soft  and  yelvety,  with  slate-coloured  bases  and 
shining  coppery  tips.  Eyes  apparently  covered  by  the  integu- 
ment. Tail  short  and  slender,  oarely  half  as  long  as  the  skull, 
thinly  clothed  with  white  hairs.  Muzzle  broad  ;  teeth  large  and 
powerful.  Dental  formula  as  in  T.  leucuraj  Blyth*,  viz.  L  J, 
CJ.4-,  P.M. I,  M. ft*  Third  upper  premolar  very  strong 
ana  trenchant,  twice  as  large  as  in  T.  teucura.  In  the  lower 
jaw  the  secona  and  third  premolars  are  equal  in  size,  very 
small,  pressed  closely  together,  and  placed  with  their  long 
axes  at  right  angles  to  the  direction  of  the  jaw,  thus  differing 
from  T.  leucuraj  in  which  they  are  placea  nearly  longitudi- 
nally j  the  fourth  is  well  developed,  about  three  times  the  size 
of  the  two  preceding  it.  Molars  with  numerous  well-deve- 
loped sharp-pointed  cusps. 

Dimensions, 

inches. 

Head  and  body  (about)     5-0 

Taa 0-6 

Fore  foot,  length,  with  claws   086 

„        breadth 0*0 

Hind  foot,  length 08 

SkuU,  length   1-35 

„     greatest  breadth 07 

Palate,  length 057 

„       br€»Mith,  including  molars    0*43 

Length  of  lower  jaw 0*89 

With  regard  to  the  aflSnities  of  this  species,  it  would  seem 
to  be  somewhat  intermediate  between  Scaptockirus  moschcUus 
and  Talpa  leucuraj  possessing  the  same  dental  formula  as  the 
latter,  while  the  shape  both  of  the  muzzle  and  of  the  teeth  in 
section  is  exactly  as  in  the  former.  The  structure  of  the 
teeth  of  Scapiochirus  would,  however,  appear  to  be  somewhat 
diifferent  from  what  is  found  in  Talpa  lepturaj  as  Prof. 
Milne-Edwards  has  kindly  informed  me  that  the  peculiar 
flat  character  of  the  molars,  described  in  the  ^  Recherches ' 
from  a  single  specimen,  has  been  also  found  in  two  others 

•  J.  A.  S.  B.  xix.  p.  216,  pL  iv.  fig.  1  (1850). 

t  By  an  unfortimate  misprint  in  the  dental  formula,  the  premolars  of 
Scaptochmis  moschatus  were  described  as  being  J  or  |,  according  to  the 
manner  of  determining  the  lower  canine ;  bulL  as  is  clearly  shown  bj 
the  figure  and  description,  these  numberi?,  if  tne  molars  be  counted  as 
},  as  18  done  by  Prof.  Milne-Edwards,  ought  to  be  ?  ^r  -J  respectively. 
As,  however,  there  appears  to  be  no  doubt  that  the  formula  for  Taipa^ 
with  rof^ard  l)oth  to  the  incisors  and  molars,  given  by  Prof.  Owen  (Odon- 
tography, i.  p.  410,  1840^  is  correct,  the  true  number  of  premolara  pos- 
so3i>ea  by  Scaptochims  will  be  |. 
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which  have  since  been  receiyed  by  the  Paris  Museum ;  so  that 
this  character  is  thus  shown  to  be  a  constant  one.  It  seems 
probable,  however,  that  it  will  in  the  end  be  found  unneces- 
sary to  retain  Scaptochirvs  as  a  genus  distinct  from  Talpa. 
since  T,  leptura  has  so  exactly  the  same  broad  muzzle  ana 
stout  powerful  teeth,  and  the  aifference  in  the  dental  formula 
only  consists  ;of  the  absence  of  one  of  the  two  minute  teeth 
following  the  canine-like  first  lower  premolar. 

The  following  are  the  four  different  dental  formulae  found 
among  the  moles : — 

Inc.  f ,    C.  I,  P.M.  I,  M.  f,  X  2=44.     (71  europma^  cceca^ 

mizura*j  &c.) 

Inc.  ft,  C.  t,  P.M.f,  M.f,x2=42.     {T.    wogura    and 

insularis.) 

Inc.  §,    C.  i^,  P.M.  f,M.f,x  2=42.     {T.    leucura    and 

leptura.) 

Inc.  f ,    C.  1,  P.M.  f ,  M.  f ,  X  2=40.     {8.  mosckatus.) 


LI. — Remarks  on  a  Pathogenic  Schizophyte  J. 
By  Prof.  H.  J.  Detmers. 

When  about  two  and  a  half  years  ago  it  became  my  duty  to 
investigate  the  prevailing  Swine-plague,  the  so-called  Ilog- 
cholera,  I  first  endeavoured  to  ascertain  the  nature  and  the 
cause  of  that  disease,  and  to  accomplish  my  object  made 
numerous  post-mortem  examinations,  and  paid  special  atten- 
tion to  the  microscopic  examinations  of  the  blood  and  of  the 
morbid  products  and  morbid  tissues.  Although  the  micro- 
scope at  my  disposal  at  the  beginning  of  my  investigation  was 
only  a  small  No.  viii.  Hartnack  stand  with  three  Hartnack 
and  Prazmowski  objectives  (a  1-inch,  a  |-inch,  and  a  J-Jnch 
imra.  and  conrecti ves) ,  and  consequently  not  a  strictly  first- 
class  instrument,  and  in  its  performance  by  no  means  equal 
to  the  work  of  a  ToUes  or  a  Zeiss,  I  soon  became  convinced 
that  the  blood,  the  morbid  products,  and  the  morbid  tissues  of 

*  Giinth.  P.Z.  S.  1880,  p.  441. 

t  Prof.  Owen  (Odont.  i.  p.  410,  footnote)  says,  "In  the  T,  moogura^ 
Temm.  (lege  tcogura)^  the  inferior  canine  is  absent.''  From  the  exami- 
nation of  several  specimens  of  the  Japanese  mole  it  appears  to  me  to  bo 
rather  the  third  incisor  which  is  absent,  there  being  no  space  whatever, 
when  the  jaw  is  closed,  between  the  hinder  edge  of  the  third  lower  tooth 
and  the  anterior  edge  of  the  upper  canine ;  and,  moreover,  it  is  not  set 
in  the  same  line  as  the  first  two  teeth,  as  the  third  incisor  is  in  the  other 
moles,  but  is  placed  somewhat  internal  to  them,  just  as  the  canine  is  in 
the  common  species. 

X  From  *  Science,'  Mav  7,  1881.  Head  before  tbe  State  Microscopical 
Society  of  lUinois,  April' 8th,  1861. 
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the  diseased  and  dead  animal  invariably  contained,  while  firesh 
and  not  tainted  bj  putrefaction^  a  certain  kind  of  Schizophytes 
or  Bacteria.  The  same  presented  themselves  in  three  diffe- 
rent shapes,  namely  as  small  globular  Bacteria  or  Micrococci^ 
as  Zoo^toea-maaaea  or  clusters,  imbedded  in  or  kept  together 
bj  a  VISCOUS  mass,  and  as  little  rods  or  filaments.  I  soon 
found  that  all  three  forms  belong  to  the  same  organism,  and 
represent  only  different  stages  of  development.  The  first  or 
globular  form  predominatea  in  the  blood,  the  second  in  the 
morbid  tissues  (for  instance,  in  the  diseased  portions  of  the 
lungs  and  in  the  lymphatic  glands),  and  the  rods  occurred  in 
greatest  numbers  m  such  morbidly  changed  parts  and  morbid 
products  (for  instance,  in  the  ulcerous  tumours  of  the  intes- 
tines) as  are  accessible  to  atmospheric  air  and  other  external 
influences. 

The  constant  occurrence  of  these  Schizophytes  soon  made 
it  appear  probable  that  their  presence  is  not  merely  acciden- 
tal, but  that  very  likely  the  same  are  connected  with,  and 
characteristic  of,  the  morbid  process  of  the  disease.  To  get 
at  the  facts  was  one  of  my  principal  endeavours.  How  far 
I  have  succeeded  I  leave  to  others  to  judge. 

Careful  and  repeated  macroscopic  and  microscopic  exami- 
nations of  the  tissues,  but  especially  of  the  lungs  (which,  by 
the  way,  are  always  more  or  less  affected  by  the  morbid 
process  of  Swine-plague),  soon  revealed  the  fact  that  the 
principal  morbid  cnanges  are  brought  about  in  the  following 
way : — ^The  finer  capillary  blood-vessels  become  obstructed  or 
plugged,  the  more  fluid  portions  of  the  blood  exude  into  the  tis- 
sues (in  the  lungs  principally,  and  at  first  into  the  lobules,  and 
then  into  the  interlobular  connective  tissue);  some,  and,  parti- 
cularly in  young  animals,  not  seldom  a  great  many,  of  the 
finest  capillaries  rupture,  and  innumerable  small  extravasations 
of  blood,  visible  to  the  naked  eve  as  tiny  red  spots,  are  depo- 
sited in  the  tissue.  In  the  skin,  subcutaneous  tissue,  and 
intestinal  membranes  the  process  is  essentially  the  same ;  but 
to  follow  it  further  would  lead  too  far  for  the  present.  Let 
me  therefore  mention  another  fact.  While  the  blood  taken 
from  a  vein  of  a  diseased  or  dead  pig  invariably  contains  a 
large  number  of  spherical  Bacteria  or  Micrococci^  and  very 
few  and  usually  small  Zoogrfoa-masses,  the  diseased  parts 
of  the  lungs,  and  especially  the  stagnant  blood  which  oozes 
out  of  the  capillaries  if  the  diseased  parts  of  the  lungs  are 
cut  into  small  pieces,  invariably  contain,  besides  Micrococdy 
numerous  and  large  ZooyZcea-masses,  wliich  are  most  of 
them  much  larger  than  the  blood-corpuscles,  and  abundantly 
large  enough  to  clog  the  finer  capillaries.  All  this  of  course 
does  not  prove  that  the  Schizophytes  constitute  the  cause  of 
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the  morbid  process.  I  therefore  resorted  to  experiments. 
Having  found  that  any  inoculation  of  a  healthy  pig  with  the 
fresh  pulmonary  exudations  of  a  diseased  or  dead  animal  in- 
vai-iably  produces  the  disease  in  from  three  to  fifteen  days^  or,  on 
an  average,  in  six  days,  I  concluded  it  might  be  ascertained 
in  two  different  ways  (in  a  negative  and  in  a  positive  wav) 
whether  or  not  the  Schizophytes  constitute  the  cause  of  the 
morbid  process.  If  it  were  possible  to  free  the  Schizophytes 
from  every  thing,  and  to  transfer  the  same  without  any 
vehicle  wnatever  from  one  animal  to  another,  for  instance, 
like  a  louse  or  an  itch-mite,  the  question  would  be  very  soon 
answered.  But  as  that  caimot  be  done,  I  had  to  get  at  the 
facts  in  a  more  indirect  way.  I  repeatedly  charged  two  ounces 
of  an  innocent  fluid,  at  first  pure  and  fresh  milk,  then  boiled 
milk,  mutton-broth,  afterwards  water,  and  finally  albumen, 
with  one  drop  of  the  infectious  pulmonary  exudation  contain- 
ing an  abunoance  of  Schizophytes.  In  about  three  days  the 
fluids  thus  charged  (which,  oy  the  way,  were  kept  at  a  suit- 
able temperature)  were  found  to  be  swarming  with  Schizo- 
phytes identical  in  appearance  with  those  found  in  the  pulmo- 
nary exudation ;  and  every  inoculation  made  with  these  fluids 
proved  to  be  effective :  but  in  most  cases  the  attack  produced 
was  of  a  comparatively  mild  tjrpe.  To  go  further  into  par- 
ticulars would  take  too  much  time ;  I  therefore  have  to  refer 
for  particulars  to  my  reports  to  the  Commissioners  of  Agri- 
culture. One  thing,  nowever,  I  must  state.  The  fluid 
transferred  by  each  inoculation  was  less  than  half  a  drop; 
but  this  half  drop  contained  innumerable  Schizophytes,  while, 
as  far  as  could  be  ascertained  by  careful  microscopic  exami- 
nations, nothing  else  contained  m  the  original  exudation  had 
multiplied.  Consequently  nobody,  unless  he  believes  in  the 
power  of  Hahnemannian  dilutions,  will  contradict  me  and  say 
the  effect  of  the  inoculations  is  brought  about,  not  by  the  Schi- 
zophytes, but  by  an  unseen  and  unknown  virus,  or  chemical 
something,  the  existence  of  which  cannot  be  proved.  I  was. 
however,  not  satisfied  with  these  positive  results,  and  condudea 
to  try  also  the  negative  way.  Knowing  that  it  is  impossible 
to  separate  the  Schjzophytes  from  their  vehicle,  I  tried  to  free 
the  latter  from  the  Schizophytes,  and  resorted  to  filtration. 
I  filtrated  the  pulmonary  exudations  through  half  a  dozen  of 
the  finest  filtering-papers  obtainable,  but  found  my  effort  to 
be  in  vain ;  for  the  filtrate,  although  freed  from  the  ZoogloBOn 
masses  and  rod-shaped  Bacteria^  yet  contained  numerous 
Micrococcus  forms.  The  filtrate  was  put  in  a  vial  with  a 
tight-fitting  glass  stopper;  and  when  examined  three  days 
later  it  contained  a  great  many  rod-shaped  Bacteria  and  com- 
paratively few  Micrococci.    1  therefore  filtered  it  again,  with 
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the  same  result,  except  that  the  Micrococcus  forms  were  not 
80  numerous  after  the  second  filtration  as  after  the  first.  So 
I  filtered  the  exudation  three  or  four  times,  each  time  through 
from  four  to  six  filtering-papers,  and  at  intervals  of  about  three 
days,  till  I  was  finally  not  able  to  detect  any  Micrococci  in 
the  now  limpid  filtrate.  Inoculations  with  this  filtrate  proved 
to  be  ineffective.  At  another  time  (in  the  following  winter) 
I  tried  again  to  free  pulmonary  exudation  from  •the  Schizo- 
phytes  by  means  of  filtration,  but  did  not  succeed.  The 
filtrate  always  after  each  filtration  contained  numerous  Micro^ 
cocci.  Whether  in  this  second  attempt  I  did  not  hit  the  right 
time  for  my  second  and  third  filtrations  (that  is,  a  time  at 
which  most  or  all  of  the  Micrococci  had  developed  into  rod- 
shaped  Schizophytes  or  filaments),  whether  the  temperature 
was  too  low  (the  first  successful  attempt  was  made  in  the 
summer)  and  therefore  the  development  of  the  Schizophytes 
was  irregular  or  retarded,  whether  my  filtering-papers  were 
not  fine  enough,  or  whether  all  these  circumstances  combined 
made  the  filtration  a  failure,  I  do  not  know.  An  inoculation 
made  with  this  filtrate  proved  to  be  effective ;  but  the  disease 
produced  was  of  a  very  mild  character ;  at  any  rate  the  ani- 
mal recovered. 

If  more  proof  is  yet  required  that  the  Swine-plague  Schizo- 
phytes and  nothing  else  constitute  the  infectious  principle  of 
that  disease  (and  it  seems  that  the  above  facts,  which  have 
been  published  more  fully  in  my  reports  to  the  Uommissioner 
of  Agriculture,  are  not  deemed  sufficient),  the  following  facts, 
if  not  making  it  absolutely  certain,  will  at  any  rate,  especially 
if  considered  in  toto^  to  a  great  extent  corroborate  the  asser- 
tion that  the  Schizophytes  have  and  must  have  a  causal  con- 
nexion with  the  morbid  process. 

1.  It  has  been  and  can  be  everywhere  observed,  wh«e 
Swine-plague  is  prevailing,  that  the  infectious  principle  floating 
in  the  air  is  attracted  and  taken  up  by  sores,  wounds,  and 
even  scratches,  but  does  not  enter  the  animal  organism  through 
the  whole  skin  and  through  perfectly  healthy  respiratory 
mucous  membranes. 

2.  Antiseptics  or  medicines  which  are  either  directly 
poisonous  to  the  lower  forms  of  organic  life  or  destructive  to 
those  conditions  under  which  low  forms  of  organic  life  thrive 
and  develop,  and,  among  those  antiseptics,  especially  carbolic 
acid,  iodine,  hyposidphite  of  soda,  benzoate  of  soda,  thymol, 
&c.,  have  proved  to  constitute  almost  sure  prophylactics.  As 
one  of  the  conditions  necessary  to  the  development  of  Swine- 
plague  Bacteria^  it  seems  that  a  certain  degree  of  animal 
heat  has  to  be  regarded.     At  any  rate  after  and  while  the 
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animal  heat  of  a  pig  is  reduced,  by  a  continued  treatment  with 
carbolic  acid,  from  the  normal  (102°  to  104°  F.)  to  an  abnor- 
mally low  temperature  (say  96  to  97°  F.),  every  inoculation 
with  fresh  infectious  material  has  so  far  proved  to  remain 
ineffective.  Further,  the  various  antiseptics  which  have 
proved  to  be  good  prophylactics  are  very  dissimilar  in  their 
chemical  affinities  and  actions  :  and  their  prophylactic  effect 
cannot  very  well  be  explained  if  the  infectious  principle  is 
a  chemical  agency,  a  virus,  or  a  poison,  but  is  explained  if 
the  same  consists  in  sometliing  endowed  with  life  and  power 
of  propagation. 

S.  If  the  morbid  process,  the  morbid  changes  effected,  par- 
ticularly  the  exudations  and  extravasations  of  blood  on  the 
lungs  and  in  the  skin,  and  the  qualitatively  unchanged  con- 
dition of  the  blood  (that  is,  excepting  such  changes  in  its 
composition  as  are  evidently  the  product  or  necessary  conse- 
quence of  the  morbid  changes)  are  taken  into  consideration, 
it  becomes  obvious  that  sometiiing  which  causes  obstructions 
in  the  capillary  system  (embolism)  must  constitute  the  cause; 
and  nothing  whatever  able  to  accomplish  that  result  can  be 
found,  except  the  colonies  or  clusters  of  Schizophytes,  the 
Zc^c^^o-masses  imbedded  in  a  viscous  substance,  while,  on 
the  other  hand,  these  Zoo^/cea-masses  are  never  absent  in  a 
case  of  Swine-plague. 

If  I  am  allowed  to  digress  a  little,  it  may  be  here  men- 
tioned that  I  am  well  aware  of  the  fact  that  German  and 
French  investigators  claim  for  certain,  and  it  may  be  for  all, 
kinds  of  pathogenic  Schizophytes  chemical  actions  or' fer- 
menting properties ;  and  undoubtedly  many  of  them,  especially 
among  those  belonging  to  the  genus  Bacillus  (I  mention  B» 
anthracis)  and  probably  some  others,  do  possess  and  exercise 
such  properties  and  cause  fermentation.  As  to  the  Swine- 
plague  Schizophytes.  I  have  not  been  able  to  observe  any 
fermenting  effect  or  chemical  action^  except  such  as  necessarily 
results  from  depriving  the  animal  organism  of  certain  elements 
and  material,  appropriated  by  the  Schizophytes,  and  necessary 
to  theur  subsistence  and  propagation.  All  .other  morbid 
changes  appear  to  be  the  consequence  of  the  obstruction  of 
the  capillary  system  by  the  Z<9o^^cea-masses,  and  therefore 
are  the  product  of  a  mechanical  and  not  of  a  chemical  agency. 

4.  The  adversaries  of  the  so-called  "  germ  theory "  of 
disease,  well  knowing  that  a  perfect  separation  of  the  Schizo- 
phytes {Micrococci^  Bacteria^  or  BaciUiy  as  the  case  may  be) 
from  their  vehicles,  the  animal  tissues  and  fluids,  is  impos- 
sible, demand  absolute  proof.     If  conclusions  may  be  drawn 
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from  analogy  between  diseases  of  animals  and  [)lants9  ProC  T. 
J.  Burrill*,  of  the  Illinois  Industrial  University,  more 
fayoored  by  the  nature  of  the  objects  of  his  investigation 
(apple-trees,  pear-trees,  and  peach-trees),  has  furnished  evi- 
dence, amounting  to  almost  absolute  proof,  that  the  so-called 
blight  of  apple-trees  and  pear-trees  and  the  so-called  "yellows" 
of  peaches  are  caused  by  Schizopbytes  similar  in  size  (bat 
otherwise  not  identical)  to  those  wnich  I  consider  as  constitu- 
ting the  cause  and  infectious  principle  of  Swine-plague,  as  will 
be  seen  by  consulting  the  transactions  of  the  meeting  of  die 
American  Association  for  the  Advancement  of  Science  in 
Boston,  1880. 

5.  If  the  infectious  principle  were  a  chemical  poison  or  vims, 
its  action,  one  would  suppose,  would  under  all  circumstances 
be  exactly  the  same,  and  the  malignancy  of  the  morbid  pro- 
cess and  the  time  required  for  its  development  (the  so-called 
period  of  incubation,  or,  more  correctly,  stage  of  colonization) 
would  not  be  subject  to  changes  dependent  upon  the  season  of 
the  year,  upon  the  individusJity  and  temperature  of  the  ani- 
mal, and  upon  other  yet  unknown  external  influences,  as  is 
undoubtedly  the  case.  An  organic  poison  or  virus,  one  would 
suppose,  would  act  somewhat  like  the  virus  of  a  poisonous 
snake.  In  the  same  localities,  in  the  same  places,  or  the 
same  yards  and  pens,  and  among  the  same  breeds  of  hogs,  in 
which  the  disease  was  exceedingly  malignant  in  1878,  it  was, 
as  a  rule,  much  milder  in  1879,  and  still  milder  in  1880.  As 
such  are  unmistakable  facts,  repeatedly  and  everywhere 
obselrved,  it  must  be  concluded  that  nothing  but  what  is  able 
to  undergo  changes,  is  subject  to  growth  and  development,  and 
acquires  vigour  and  propagates  rapidly  under  favourable,  but 
is  weakened  and  multiplies  slowly  under  unfavourable  dr- 
cumstances  (in  other  words,  nothing  but  what  is  corporeal  and 
endowed  with  life),  can  constitute  the  cause. 

6.  If  the  cause  and  infectious  principle  of  Swine-plague 
were  a  chemical  poison  or  virus,  one  would  suppose  a  cessa- 
tion of  the  morbid  process  would  be  impossible,  and  an  animal 
would  never  recover  while  its  organism  contains  an  abundance 
of  the  infectious  principle  in  an  effective  condition — as  is  un- 
doubtedly the  case,  because  convalescents  and  animals  nearly 
recovered  frequentiy  communicate  the  disease,  even  in  a  fatal 
form,  to  other  healthy  pigs ;  further,  the  fact  that  an  animal 
once  recovered  possesses  but  littie  prediq)osition  for  future 
infection,  or  is  seldom  attacked  a  second  time  even  if  ever  so 
much  exposed,  and  then  only  contracts  the  disease  in  a  com- 
paratively mild  form,  could  never  be  explained.    But  the  whole 

•  'Science,'  voL  L  pp.  162, 191. 


Digiti 


ized  by  Google 


Prof.  H.  J.  Detmers  on  a  Pathogenic  Schizophjfie.    477 

presents  an  entirely  different  aspect^  and  admits  explanation^ 
if  low  and  minute  forms  of  organic  life^  such  as  the  Schizo- 
phytes  of  Swine-plague,  which,  by  developing  and  multiplying, 
finally  destroy  or  exhaust  in  an  animal  organism  the  condi- 
tions necessary  to  future  development  and  propagation,  con- 
stitute the  cause  and  the  infectious  principle  (c/t  an  article 
entitled  "  The  Destruction  of  Germs,"  in  '  Popular  Science 
Monthly,'  communicated  in  extract  in  R.*  Hitchcock's  ^  Micro- 
scopical Journal,'  Nov.  1880). 

7.  If  some  part  or  organ  of  a  pig  infected  with  Swine- 
pla^e  happens  to  be  in  a  state  of  congestion,  such  a  part  in- 
vanably  attracts  the  infectious  principle,  and  becomes  a  pro- 
minent, if  not  the  principal,  seat  of  the  morbid  process — a  fact 
difficult  of  explanation,  unless  the  infectious  principle  is  some- 
thing solid  or  corporeal. 

8.  The  adversaries  of  the  so-called  "germ  theory,"  as 
thej  are  pleased  to  call  it,  demand  absolute  proof  of  those  who 
claim  that  certain  infectious  diseases  owe  their  origin  or  exist- 
ence and  spreading  to  very  minute  forms  of  organic  life. 
They  cannot  deny  that  these  forms  exist,  can  be  found,  and 
have  been  shown ;  but  they  forget  to  show  their  virus,  poison, 
fluidum,  or  chemical  something.  Does  the  latter  exist  only 
in  their  imagination?  If  the  adversaries  of  the  so-called 
"  germ  theory  "  demand  absolute  proof  on  our  side  of  the 
(]^uestion,  let  them  set  a  good  example  and  furnish  it  on  their 
side,  or  only  produce  their  virus,  fluidum,  or  whatever  it  may 
be,  and  we  will  gracefully  acknowledge  that  we  are  mistaken 
and  have  laboured  in  vain. 

9.  With  the  very  best  objectives  ever  made,  and  a  fair 
ability  to  handle  the  microscope,  I  have  never  been  able 
to  find  any  thing  identical  with  the  Swine-plague  Schizophytes 
in  the  blood  and  tissues  of  other  healthv  animals.  When 
I  commenced  my  investigation,  the  best  objective  at  my  dis- 

E>sal  was  a  very  fair  1-9  four-system  immersion-lens  of 
artnack  and  Prazmowski ;  but  I  soon  found  it  be  insufficient, 
and  procured  a  1-16  immersion  of  the  same  makers.  This, 
too,  after  a  while,  did  not  give  satisfaction,  and  1  received  a 
1-12  (nominally  1-10)  glycerine  immersion  of  R.  B.  Tolles, 
which  that  renowned  maker  afterwards  exchanged  for  a  du- 
plex 1-10  homogeneous  immersion.  This  latter  objective 
proved  to  be  a  very  superior  lens,  and  gave  me  glimpses  of 
things  of  which  1  desired  to  see  a  little  more — it  showed 
flagella  on  BaciUua  evhtiUs.  which  I  had  never  seen  with  any 
of  the  other  objectives ;  and  so  I  thought,  with  a  higher  power, 
and  a  still  more  perfectly  corrected  lens,  if  a  more  perfect  cor- 
rection could  be  made,  I  might  be  able  to  see  more  plainly 
Ann.  A  Mag.  N.  Hist.  Ser.  5.  Vol.  vii.  3d 
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the  distinguishing  forms  and  characteristics  of  the  Swine- 
pla^e  Schizophytes^  and  also  learn  a  little  more  about  their 
mode  aad  manner  of  propagation*  I  therefore  asked  Mr.  Tolles 
to  make  me  a  higher-power  objective  especially  adapted  to  my 
work ;  and  he  has  furnished  me  a  duplex  1-15  homogeneous 
immersion  objective  (in  reality  a  little  more  than  a  1-16) , 
which  is,  beyond  comparison,  the  best  objective  I  have  ever 
seen.  It  is  even  superior,  in  definition  and  flatness  of  field,  to 
a  magnificent  1-18  homogeneous  immersion  objective  (in 
reality  a  1-20)  of  Carl  Zeiss,  made  to  order  a  month  or  two 
ago. 

As  to  a  proper  generic  place  and  name  of  these  Swine- 
pla^e  Schizophytes,  I  am  at  a  loss.  The  best  authorities 
(Conn,  Elebs,  and  others)  who  have  attempted  a  classification 
are  somewhat  undecided  themselves,  and  ao  not  agree  where 
generic  lines  ought  to  be  drawn.  At  any  rate  tne  Swine- 
plague  Schizophytes  do  not  fit  into  any  of  the  genera  proposed. 
They  are  not  Bacteria^  because  the  single  cells  are  spherical 
and  not  oblong ;  they  can  hardly  be  considered  as  Micrococci^ 
because  the  same  are  bispherical  in  their  advanced  stage  of 
development ;  and  they  cannot  be  classed  among  the  BadUi 
on  account  of  their  forming  Zooglcea-mviaaea.  1  have  there- 
fore preferred  to  use,  for  the  present,  that  name  which,  with- 
out any  serious  contradiction,  is  given  by  modem  investigators 
to  the  whole  family,  Schizophytae  or  Scnizophytes,  or  the  older 
name  introduced  by  Nageli,  Schizomycetes. 

The  Swine-plague  Schizophytes  present  themselves,  accor- 
ding to  their  sta^e  of  development,  in  three  different  forms 
and  shapes.  Their  simplest  form,  it  seems,  is  that  of  a  Micro- 
coccus^ or  of  a  small  globule  of  about  0*7  or  0*8  microm.  (yyi^nr 
inch)  in  diameter.  It  occurs  invariably  in  the  blood,  the  morbid 
products,  and  exudations,  &c.  of  the  diseased  animals,  and  is 
never  absent,  but  can  alwavs  be  found,  though  in  some  cases 
in  much  greater  numbers  than  in  others.  Tne  second  form  is 
bispherical,  the  spherical  cell  having  duplicated  itself  by  a 
CTadual  contraction  in  the  middle,  while  growing  endwise. 
These  bispherical  Schizophytes  are  always  more  or  less  nume- 
rous, and  are  motile,  or  move  about,  provided  the  temperature 
of  their  vehicle  (lung-exudation  or  blood-serum,  for  instance) 
is  not  too  low.  Some  of  them,  but  probably  only  those  which 
are  separated  from  a  larger  chain,  as  will  presently  be  ex- 
plained, are  provided,  at  anv  rate  atone  end,  with  a  flagellum 
(a  postflagelium),  wnich,  however,  is  so  exceedingly  fine 
that  it  can  be  seen  only  with  the  very  best  high-power  objec- 
tives, like  a  Tolles  1-15,  and  the  most  favouraole  light  obtain- 
able, and  even  then  only  while  the  Schizophyte  is  slowly 
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moying.  I  have  never  yet  been  able  to  see  it  while  the 
Schizophjte  was  at  rest. 

These  double  Micrococci^  or  bispherical  Schizophjrtes,  soon 
undergo  further  development.  Each  single  cell  soon  again 
contracts  in  the  middle  while  growing  endwise,  and  at  the 
same  time  separates  more  and  more^  and  becomes  partially 
independent  of  its  sister  cell,  with  which,  however,  it  remains 
connected  for  some  time,  even  after  it  has  completed  its  dupli- 
cation. Meanwhile  the  sister  cell,  too,  has  become  bispherical, 
and  what  a  short  while  ago  was  a  simple  bispherical  cell,  has 
become  a  double  bispherical  body,  resembling  a  small  chain  of 
four  round  joints.  But  the  duplication  does  not  stop ;  each 
of  the  four  single  cells,  within  a  short  time,  doubles  again ; 
and  soon  quite  a  little  rod  or  filament  will  be  formed,  ^ich. 
on  close  inspection,  presents  a  string  or  chain  of  bispherical 
cells,  loosenr  connected  endwise  with  each  other.  Under 
moderately  high  powers  (say  of  800  or  900  diameters)  such  a 
string  represents  a  slender,  rod-shaped  moniliform  Bacterium, 
While  the  single  cells,  or  each  halt  of  each  bispherical  body, 
soon  develop  into  double  or  spherical  cells,  the  connexion  be- 
tween the  latter  gradually  loosens,  so  that  finally,  if  the  tem- 
perature is  not  too  low,  and  the  development  a  rapid  one  f  I 
nave  frequently  observed  that  the  number  of  bispherical  cells 
in  such  a  chain  becomes  doubled  in  less  than  nve  minutes), 
the  chain  breaks  up  into  smaller  ones  (joints),  each  consisting 
of  one  or  two  bispherical  Schizophytes,  which,  in  separating 
from  their  neighbours,  after  some  swinging  to  and  fro,  spin 
or  draw  out  a  very  slender  thread,  a  flaeellum  or  cilium.  But 
before  all  these  changes  (this  rapid  duplication)  take  place, 
the  spherical  Micrococci^  when  about  to  change  to  bispherical 
bodies,  form  those  clusters  {Zoogloea  or  Coccoglia  masses) 
which,  being  imbedded  in,  or  kept  together  by,  apparently 
viscous  substance,  obstruct  the  capillanes,  and.  according  to 
my  observations,  constitute  the  principal  and  direct  cause  of 
the  morbid  process.  In  these  Zodgloea-mBsaes  the  single 
Micrococci^  it  seems,  undergo  their  first  metamorphosis,  or 
change  to  double  bispherical  cells ;  and  this  change  continues 
till  portions  of  the  Z9o^2a?a-mass  separate,  or  till  finally  the 
Coccoglia  breaks  and  opens,  when  the  bispherical  bodies,  and 
also  some  yet  unchanged  spherical  Micrococci^  become  free. 
The  former  very  soon  commence  their  duplication ;  but  as  each 
new  cell  or  gloWe  soon  produces  another  one  and  becomes 
bispherical,  uie  same  cannot  be  the  source  of  the  spherical 
bodies  or  Micrococci.  The  latter,  it  .appears,  have  another 
oriein,  as  will  be  presently  explained. 

In   Swine-plague  material,  such  as  blood,  blood-serum, 
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lung-exudation,  &c.,  if  a  day  or  two  old,  and  sometimes  while 
yet  fresh,  Bacteria  of  a  peculiar  shape  and  fonn  make  their 
appearance.  The  same  are  rod-shaped,  and  a  trifle  longer 
than  a  bispherical  Schizophyte,  or  two  united  spherical  bodies, 
but  are  not  moniliform,  and  have  at  one  end,  or,  in  compara- 
tively rare  cases,  towards  the  middle,  a  bright  and  light-re- 
fracting globule  of  much  more  density  than  the  rest  of  the 
Bacterium.  This  globule  is  surrounded  by  a  substance  or  an 
envelope  of  considerably  less  density,  and  is  therefore  less 
light-refracting.  If  that  globule  is  situated  at  one  end  of  the 
Bacterium^  as  is  usually  the  case,  the  whole  Bacterium  pre- 
sents the  shape  of  a  club,  because  the  globule  and  its  envelope 
have  much  more  diameter  than  the  rod.  Billroth  calls  this 
form  a  Helohacterium^  and  the  globule  a  resting  spore  (Dauer- 
spore).  Such  a  resting  spore,  according  to  Billroth  and  Cohn, 
at  any  rate  if  developed  by  a  Bacillus ,  is  able  to  resist  very 
high  degrees  of  heat  and  cold,  and  is  very  prolific,  as  it  disse- 
minates a  large  number  of  germs,  which  probably  constitute 
the  source  of  the  globular  Bacteria  or  Micrococci.  As  such 
Helohacteria  are  often  found  in  perfectly  fresh  blood  and  exu- 
dations &c.  (in  the  exudations  most  frequently)  of  hogs 
which  are  alBFected  with  or  have  died  of  Swine-plague,  and  are 
nearly  always  seen  if  the  blood  and  exudations  &c.  are  a  few 
days  old,  it  appears  probable  that  the  same  not  only  constitute 
the  source  of  the  spherical  Bacteria  or  Micrococci^  but  also 
that  their  great  tenacity  of  life,  or  resistibility  against  adverse 
external  influences,  explains  the  ability  of  the  infectious  prin- 
ciple of  Swine-plague  to  remain  effective  for  a  whole  year,  if 
protected,  by  clinginff  to  or  being  imbedded  in  a  moist  and 
porous  substance,  such  as  an  old  straw  stack  &c 

Whether  or  not  Swine-plague  Schizophytes  are  able  to 
multiply  in  any  other  form  and  manner  than  stated,  I  have 
not  been  able  to  observe.  One  observation,  made  already  at 
the  beginning,  has  found  new  and  repeated  confirmation,  viz. : — 
Wherever  or  as  soon  as  Bacterium  termo  makes  its  appearance 
in  large  numbers,  the  Swine-plague  Schizophytes  be^ 
to  disappear,  and  disappear  in  about  the  same  ratio  in  which 
the  former  are  increasing  in  numbers.  In  blood  kept  in  a  vial 
Swine-plague  Schizophytes  cannot  be  found  whea  the  blood 
begins  to  exhibit  a  purplish  colour,  or  when  the  blood- 
corpuscles  begin  to  decav  or  become  destroyed.  Further, 
the  Swine-plague  Schizophytes.  although  presenting  the  same 
general  characteristics  when  cultivated  in  fluids  foreign  to  the 
animal  organism  of  a  ho^,  show  differences  in  so  far  as  they 
present  less  uniformity  in  size,  and  as  this  development 
and  multiplication  proceed  slower  and  with  much  less  legn- 
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larity.  It  seems  the  cnltivated  Schizophjtes  change  and  de- 
velop more  slowly^  and  probably  on  that  account  are  less  vigo- 
rous in  producing  mischief;  at  any  rate,  an  inoculation  with 
cultivated  Swine-plague  Schizophvtes,  although  effective  in 
producing  the  disease,  is  always  followed  by  a  comparatively 
milder  form  of  Swine-plague  than  an  inoculation  with  material 
directly  from  the  body  of  a  diseased  hog.  This,  however,  does 
not  involve  that  every  inoculation  with  cultivated  Schizo- 
phjrtes  produces  under  all  circumstances  a  milder  form  of 
Swine-plague  than  any  natural  infection ;  for  such  is  not  the 
case.  The  difference  majr  be  stated  thus : — A  natural  infec- 
tion, or  an  inoculation  with  material  directly  from  the  body 
of  a  diseased  hog,  as  a  rule,  produces  a  malignant  and  dange- 
rous attack,  and  as  an  exception  a  mild  form  of  the  disease — 
the  frequency  of  the  exception  depending,  it  seems,  to  a  mreat 
extent,  upon  the  prevailing  character  of  the  pla^e;  while  an 
inoculation  with  the  cultivated  Schizophyte  is,  as  a  rule, 
followed  by  a  mild  attack,  and,  as  an  exception,  or  in  rare 
cases  only,  by  Swine-plague  in  its  severest  form. 

Wherever  Swine-plague  is  prevailing  in  its  most  malignant 
or  fatal  form,  or,  what  is  essentially  the  same,  wherever  for- 
mation of  ulcerous  tumours  in  the  csecum  and  colon  is  afrequent 
occurrence,  where  consequentljr  an  abundance  of  Swine-pmgue 
Schizophytes  is  discharged  with  the  excrements  of  the  ms- 
eased  animals,  there  the  spreading  from  animal  to  animal,  and 
from  herd  to  herd,  is  a  rapid  one;  and  vice yeradj  wherever 
the  spreading  is  rapid,  there  ulcerous  tumours  in  the  intestines 
are  a  frequent  occurrence.  In  1878  the  same  (the  ulcerous 
tumours)  could  be  found  in  about  76  per  cent,  of  all  cases  that 
had  a  fatal  termination,  while  at  present  (in  Illinois)  their 
occurrence  is  probably  limited  to  about  6  per  cent,  of  all 
cases. 


PROCEEDINGS  OF  LEARNED  SOCLETIES. 

GEOLOGICAL  SOCIETY. 

February  23, 1881.— Robert  Etheridge,  Esq.,  F.R.S., 
President,  in  the  Chair. 

The  following  commanication  was  read : — 

"On  Astroconia  Oranti^  a  new  Lyssakine  Hexactinellid  from 
the  Silurian  Formation  of  Canada."  By  Prof.  W.  J.  SoUas,  MA., 
F.G.S. 

This  paper  contained  a  description  of  a  new  fossil  Hexactinellid 
sponge  from  the  Niagara  chert  beds  of  Hamilton,  Ontario.   .  It  is 
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the  second  oldest  known  example  of  the  Lyssakina.  Some  remarks 
were  added  on  the  mineral  state  of  the  spicules  and  their  association 
with  chert.  The  author  proposed  for  it  the  name  of  Agiroconia 
Granti^  the  former  in  allusion  to  the  peculiarly  spinose  character  of 
the  rays  of  the  sexradiate  spicules.  The  anchoring  spicules  were 
descrihed  as  consisting  of  a  straight  shaft  with  four  recurved  rays, 
each  having  a  small  bifid  spine  near  the  base  on  the  outer  surface. 

In  the  discussion  which  followed 

Prof.  Bttnoan  said  it  was  interesting  to  see  the  modem  Hexacti- 
nellids  thus  foreshadowed.  Very  lately  he  had  seen  one  of  the 
spicular  forms  described  by  Prof.  SoUas  in  a  form  he  had  just 
described.  He  quite  agreed  with  the  author  in  assigning  this  form 
to  the  Lyssakine  Hexactinellids.  There  could  be  no  question  as  to 
the  solution  of  sponge-spicules  in  sea- water,  as  he  had  lately  seen 
evidence  in  specimens  of  deep-sea  dredgings.  The  results  of  Mr. 
Maw*s  washing  promised  to  be  very  interesting.  He  had  examined 
many,  but  had  not  yet  found  either  sponge-spicules  or  Eoraminifera. 

Prof.  EvFEBT  Jones  noticed  that  there  are  different  kinds  of 
^'  chert,"  and  expressed  his  opinion  that  Mr.  SoUas  had  well  ex- 
plained the  origin  and  formation  of  the  spicular  strata  which  he 
had  described  on  this  and  other  occasions.  He  thought  that  Br. 
Wallich's  hypothesis  of  the  conversion  of  extensive  layers  of  sponge- 
protoplasm  into  black  flint  elucidated  many,  but  not  all,  of  the 
phenomena  connected  with  the  origin  of  such  siliceous  strata  as  flint 
and  chert.  He  noticed  that  sponge-spicules,  and  numerous  other 
Microzoa  from  the  Upper  Silurian  shales  of  Shropshire,  had  been 
noticed  lately  by  Mr.  Smith  of  Kilwinning. 

Dr.  HiOKS  said  that  it  was  remarkable  that  chert  was  not  asso- 
ciated with  Protospongia^  as,  on  either  Dr.  Wallich's  or  Prof.  Sollas's 
view,  might  have  been  expected. 

Prof.  JuDD  said  that  as  the  solution  of  siliceous  organisms  had 
been  recently  doubted.  Prof.  Sollas's  observations  were  of  additional 
interest.  He  himself  fully  believed  that  this  solution  did  take 
place ;  now  and  then  he  had  found,  in  examining  the  residues  left 
by  dissolving  chalk  in  acid,  the  thickest  portions  of  siliceous  spicules 
still  remaining  not  quite  destroyed  in  chalk. 

Prof.  SoLTAS  replied  that  he  believed  a  spicule  had  been  described 
by  Mr.  Carter  siinilar  to  that  mentioned  by  Prof.  Duncan.  The  one 
described  now  by  him  was,  however,  mudL  more  robust.  He  had 
never  been  able  to  find  spicules  in  the  Wenlock.  He  really  could 
not  comprehend  what  Dr.  Wallich's  views  really  were.  That  none 
of  the  fossil  siliceous  spicules  which  the  author  had  described  were 
originally  calcareous  was  quite  certain.  As  for  Protospotigia^  it 
did  not  occur  in  limestone,  and  bore  a  very  small  proportion  to  the 
mass  of  the  bed ;  and  this  might  account  for  the  absence  of  the 
chert. 
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March  9, 1881.— Robert  Etheridge,  Esq.,  F.E.8., 
President,  in  the  Chair. 

The  following  commnnications  were  read  :— 

1.  "  Description  of  Parts  of  the  Skeleton  of  an  Anomodont  Eeptile 
(Plaiypodosaurus  rohusius,  Ow.).— Part  II.  The  Pelvis.*'  By  Prof. 
Owen,  C.B.,  F.E.S.,  F.G.8.,  &o. 

In  this  paper  the  author  described  the  remains  of  the  pelvis  of 
Platypodosaarus  rohustuB  which  have  now  been  relieved  horn,  the 
matrix,  including  the  sacrum,  the  right  *'  os  innominatum,"  and  a 
great  part  of  the  left  ilium.  There  are  five  sacral  vertebrae,  which 
the  author  believes  to  be  the  total  number  in  Platypodosaurus. 
The  neural  canal  of  the  last  lumbar  vertebra  is  8  Hues  in  diameter, 
and  of  the  first  sacral  9  lines,  diminishing  to  6  lines  in  the  fifth, 
and  indicating  an  expansion  of  the  myelon  in  the  sacral  region,  which 
is  in  accordance  with  the  great  development  of  the  hind  limbs.  The 
sacral  vertebrsB  increase  in  width  to  the  third ;  the  fourth  has  the 
widest  centrum.  This  coalescence  of  the  vertebrsQ  justifies  the  con- 
sideration of  the  mass,  as  in  Mammalia,  as  one  bone  or  "  sacrum," 
which  may  be  regarded  as  approaching  in  shape  that  of  the  M^;a- 
therioid  Mammals,  although  including  fbwer  vertebrsB.  Its  length 
is  7i  inches ;  its  greatest  breadth,  at  the  third  vertebra,  5  j  inches. 
The  ilium  forms  the  anterior  and  dorsal  walls  of  the  acetabulum,  the 
posterior  and  postero-ventral  walls  of  which  are  formed  by  the  ischium 
and  pubis.  The  diameter  of  its  outlet  is  3  inches,  the  depth  of  the 
cavity  1^  inch ;  at  its  bottom  is  a  fossa  1^  inch  broad.  The  fora- 
men is  subcircular,  1  inch  in  diameter.  The  ventral  wall  of  the 
pelvic  outlet  is  chiefly  formed  by  the  pubis ;  it  is  a  plate  of  bone 
6  inches  broad,  concave  externally,  convex  towards  the  pelvic 
cavity.  The  subacetabular  border  is  7-8  lines  thick ;  it  shows  no 
indication  of  a  pectineal  process,  or  of  a  prominence  .for  the  support 
of  a  marsupial  bone.  The  author  remarks  that  of  all  examples  of 
pelvic  structure  in  extinct  Keptilia  this  departs  furthest  from  any 
modification  known  in  existing  types,  and  makes  the  nearest  ap- 
proach to  the  Mammalian  pelvis.  This  is  shown  especially  by  the 
number  of  sacral  vertebrsB  and  their  breadth,  by  the  breadth  of  the 
iliac  bones,  and  by  the  extent  of  confluence  of  the  expanded  ischia 
and  pubes. 

2.  "  On  the  Order  Theriodontia,  with  a  Description  of  a  new 
Genus  and  Species  (j^urosaurus  jfeUnus,  Ow.).  By  Prof.  Owen, 
C.B.,  F.E,S.,  F.G.S. 

The  new  form  of  Theriodent  reptile  described  by  the  author  in 
this  paper  under  the  name  of  j^urosaurus  feUnus  is  represented  by 
a  skull  with  the  lower  jaw,  obtained  by  Mr.  Thomas  Bain  from  the 
Trias  of  Gough,  in  the  Karoo  district  of  South  Africa.  The  post- 
orbital  part  is  broken  away.  The  animal  is  mononarial ;  the  alve- 
olar border  of  the  upper  jaw  is  slightly  sinuous,  concave  above  the 
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inoisorsi  convex  above  the  canines  and  molars,  and  then  straight  to 
beneath  the  orbits.  The  alyeolar  border  of  the  mandible  is  oonoealed 
by  the  oyerlapping  teeth  of  the  upper  jaw ;  its  symphysis  is  deep, 
slanting  backward,  and  destitute  €^  any  traoe  of  suture ;  the  length 
of  the  mandible  is  ,3|  'inches,  which  was  probably  the  length  of  the 
skulL  The  incisors  are  |^,  and  the  molars  probably  ^  or  ^,  all 
more  or  less  laniariform.  The  length  of  the  ezsorted  crown  of  the 
upper  canine  is  12  millim. ;  the  root  of  the  left  upper  canine  was 
found  to  be  twice  this  length,  extending  upwards  and  backwards, 
slightly  expanded,  and  then  a  little  narrowed  to  the  open  end  of  the 
pulp-cavity.  There  is  no  trace  of  a  successional  canine ;  but  the 
condition  of  the  pulp-cavity  and  petrified  pulp  would  seem  to  indi- 
cate renewal  of  the  working  part  of  the  canine  by  continuous 
growth.  The  author  infers  that  the  animal  was  monophyodont. 
JElurosau/rui  was  said  to  be  most  nearly  allied  to  Lyeosaurus ;  but 
its  incisor  formula  is  Da83rurine. 

With  regard  to  the  characters  of  the  Theriodontia  the  author 
remarked  that  we  may  now  add  to  those  given  in  his  'Catalogue 
of  South  African  fosiul  Beptiles,'  that  the  humerus  is  perforated 
by  an  entepicondylar  foramen,  and  the  dentition  monophyodont. 

April  27, 1881.— Robert  Etheridge,  Esq.,  F  JLS., 
President,  in  the  Chair. 

The  following  communication  was  read : — 

'  '^On  Fossil  Chilostomatous    Bryozoa   from   the    Tarra-Tarra, 
Victoria,  Australia."    By  Arthur  William  Waters,  Esq.,  F.G.S. 

The  author  gave  a  descriptive  list  of  seventy-two  species  of  Bryozoa 
belonging  to  the  suborder  Chilostomata,  from  a  lump  of  clay  obtained 
by  Mr.  Allen  from  the  neighbourhood  of  the  Yarra-Yarra  river. 
The  specimens  are  fragmentary,  but  in  excellent  preservation. 
There  are  eight  species  of  Catenicella,  a  genus  unknown  in  the 
fossil  state  until  quite  recently,  when  Mr.  Bracebridge  Wilson  de- 
scribed twelve  fossil  species,  none  of  which  are  known  living  ;  two 
of  the  Yarra-Yarra  species  still  live  in  the  Australian  seas ;  and  one 
of  these  also  occurs  in  the  Geological  Society's  collection  from  Mount 
Gambier.  Among  the  most  interesting  of  all  the  specimens  de- 
scribed by  the  author  is  a  Catenicdla  consisting  of  long  intemodes, 
with  a  double  row  of  cells  in  each  intemode.  The  short-beaded 
CatenicellcB  now  living  have  probably  been  developed  from  forms 
with  long  intemodes.  Mtcroporella  is  also  well  represented  by 
some  interesting  fonns,  which  make  it  necessary  to  widen  the  de- 
finition of  the  genus.  A  very  interesting  Cellaria  with  subglobular 
intemodes  explains  the  Cretaceous  fossil  called  Eschara  aspasia  by 
d'Orbigny. 

Of  the  Chilostomata  found  in  this  deposit  thirty-nine  are  con- 
sidered new,  although  this  number  may  have  to  be  reduced ;  nineteen 
arc  now  found  living ;  seven  correspond  with  those  from  the  fossi- 
liferous  beds  of  Orakci  Bay,  New  Zealand,  described  by  Stoliczka ; 
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and  tweniy-three  are  found  in  the  Monnt  (Gambler  formation.  Of 
about  thirty  Cycloetomatous  Bryozoa  which  occur  in  this  deposit, 
at  least  seven  are  common  to  it  and  Orakei  Bay.  Besides  the 
Bryozoa  the  author  has  obtained  many  other  organisms  from 
this  day,  and  especially  a  large  number  of  Foraminifera,  now 
in  the  hands  of  Prof.  Karrer  of  Vienna.  He  estimates  the  total 
number  of  determinable  species  belonging  to  various  classes  at 
over  200. 

In  treating  of  his  special  subjects  the  author  adopts  the  principles 
of  classification  laid  down  by  Hincks,  Smitt,  and  other  recent 
writers  on  living  Bryozoa,  which  he  regards  as  preferable  in  them- 
selves, and  also  as  facilitating  the  comparison  of  fossil  with  recent 
forms. 


BIBLIOGRAPHICAL  NOTICE. 

A  Memoir  en  the  Echinodermata  of  the  Arctic  Sea  to  the  West  of 
Greenland.  By  P.  Mabtik  Dukcak,  M3.  (Lond.),  F.RJ3.,  &c., 
and  W.  Pbbot  Sladbw,  r.G.S.,  FX.8.,  &o.  With  Six  Plates. 
London:  Van  Voorst,  1881. 

Thb  value  and  importance  of  a  carefully  prepared  monograph  on  a 
given  group  of  a  given  zoological  province  was  brought  before  the 
readers  of  this  journal  a  month  or  two  ago,  when  ^eir  attention 
was  directed  to  Capt.  Legge's  work  on  the  Birds  of  Ceylon.  We 
have  again  to  illustrate  this  point  by  a  notice  of  the  memoir  on  a 
very  different  group  of  animals  and  from  a  very  different  r^on, 
which  Prof.  Duncan  and  Mr.  Sladen  have  been  able,  by  the  aid  of 
the  gQvemment-grant  fund,  to  publish  in  a  very  handsome  form. 

Thirty  species  of  Echinodermata  are  in  all  described,  and  careful 
figures  of  parts,  or  complete  specimens  of  most  of  these,  are  to  be 
found  on  the  six  large  plates  which  make  a  not  unimportant 
portion  of  the  volume.  All,  we  are  informed,  teU  the  same  tale  as 
to  distribution,  and  speak  to  the  existence  of  a  circumpolar  fauna ; 
herein  they  corroborate  the  results  to  which  all  recent  investigators 
into  the  details  of  Arctic  distribution  have  been  led,  and  which,  we 
may  point  out,  were,  so  long  ago  as  1861,  well  expressed  by  Sir 
Joseph  Hooker,  when  he  spoke  of  the  Scandinavian  flora  as  gii^ling 
the  globe  in  the  Arctic  Circle.  When,  however,  the  authors  add  to 
this  that  there  is  no  extension  northwards  from  more  temperate 
climates  we  cannot  think  that  they  mean  to  speak  of  an  arctic 
circumpolar  as  distiDguished  from  a  boreal  circumpolar  region  (in 
the  sense  in  which  these  words  are  used  by  Prof.  Ehlers)  ;  for  of  the 
species  which  they  describe  no  less  than  nine*  have  been  found 
further  south  than  the  sixtieth  parallel,  and  seven  others  have  been 

♦  Or  ten,  if  the  Ophioglyphtt  Tenorii  of.  Heller  (Adriatic)  be,  as 
Mr.  Lyman  thinks,  synonymous  with  O.  robmta. 
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found  in  our  own  seas.  An  arctic  area  in  a  zoogeograpbical  sense 
must,  as  Marenzeller  has  pointed  out,  embrace  all  points  which 
come  in  contact  with  the  Polar  stream. 

While  on  the  subject  of  distribution  we  cannot  but  draw  attention 
to  another  example  of  the  resemblance  between  the  Arctic  and  Ant- 
arctic faunas.  In  his  lately  published  '  Preliminary  List '  Mr.  Lyman 
gives  as  one  of  the  localities  for  a  species  described  in  this  mono- 
graph {OphiocUn  sericeum)  the  rarely  visited  Marion  Island. 

Of  the  species  described  one  only  (Antedon  prolixa)  is  absolutely 
new ;  but  of  the  rest,  one  Ophiurid  and  one  Asterid  were  first  de- 
scribed by  the  authors  of  the  present  memoir  in  the  pages  of  this 
journal,  and  from  the  very  material  on  which  their  present  work  is 
based ;  while  the  time  which  has  elapsed  since  their  earliest  deter- 
minations were  published  have,  in  both  cases,  enabled  them  to  re- 
consider the  generic  appellations  of  the  new  forms.  But,  though  the 
new  species  are  comparatively  inconspicuous,  it  does  not  by  any 
means  follow  that  the  specimens  which  the  authors  have  had  in  their 
hands  have  not  required  or  received  especial  and  careful  study.  In 
the  first  place,  forms  which  extend  over  wide  areas  must  exhibit  a 
not  inconsiderable  range  of  variation,  and  forms  widely  distributed 
must  be  continually  subjected  to  more  or  less  insufficient  descrip- 
tions at  the  hands  of  naturalists  incompletely  equipped  for  the  work. 
This  will  become  evident  to  any  reader  who  will  examine  into 
the  length  and  substance  of  the  synonymical  lists  which  Messrs. 
Duncan  and  Sladen  have  found  it  necessar}*  to  put  out ;  some  of 
these  are  so  long  that  they  not  unnaturally  bring  before  the  mind 
the  question  of  how  far  we  might  or  might  not  be  justified  in  accept- 
ing in  toto  the  bibliographical  data  of  our  predecessors.  With  Uie 
abundance  of  the  opportunities  which  are  now  afforded  to  all  zoolo- 
gists to  write  as  much  and  at  what  length  they  please,  it  is  obvious 
that  if  lists  are  prepared  of  every  collection  which  makes  its  way 
into  a  museum,  and  if  each  of  the  quotations  in  these  lists  is  to 
find  its  way  into  a  synonymic  list,  the  natural  historian  of  a  very 
early  future  will  drag  a  chain  of  very  considerable  length  ;  and  the 
only  possible  relief  will  have  to  be  found  in  taking  the  work  of  his 
predecessors  not  at  their  worth,  but  at  a  very  high  value. 

We  have  been  led  by  these  considerations  to  institute  a  close 
comparison  between  one  of  the  lists  given  by  Messrs.  Duncan  and 
Sladen  and  that  given  for  the  same  species  (Strongylocentrotus  dro- 
hachiensis)  by  the  naturalist  whose  fame  is  so  largely  associated 
with  his  work  on  the  same  group. 

Far  from  finding  that  the  one  is  the  copy  of  the  other,  or  that  the 
work  which  the  later  writers  have  undert^en  has  been  one  of  super- 
erogation, we  find  something  like  half  a  score  of  differences  between 
them — differences,  we  must  say,  which  are,  as  a  rule,  to  the  credit 
of  the  later  investigators ;  though  such  points  as  the  omission  of  the 
page  in  the  case  of  Gould,  Desor,  and  Sars  are  comparatively  trivial, 
Messrs.  Duncan  and  Sladen's  Hst  has  a  greater  comparative  value 
from  giving  the  information*,  while  more  serious  omissions  on  the 
*  Or,  in  the  case  of  Fabricius;  giving  it  more  coirectly. 
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part  of  Prof.  Alex.  Agassiz  are  to  be  found  in  the  absence  of  any 
reference  to  the  work  of  Gmelin,  or  to  the  important  notice  of  Brandt 
(Midd.  Sib.  Beise,  ii.  p.  34),  in  which  there  occur  the  very  striking 
words — ^*'  Sondem  auch  mit  den  von  Mortens  mitgebrachten  Indi- 
viduen  eines  Seeigels,  worauf  der  Echinus  chhrocentrotus  dee  Prodro- 
mus  basirt  ist,  der  also  kiinftig  als  Synonym  des  iMglectus  zu  dtiren 
sein  wiirde ;"  and  which  it  is  of  interest  to  pit  against  the  very 
opposite  conclusion  of  Stimpson  (a  reference  to  whose  '  Invertebrates 
of  Grand  Manan '  is  likewise  omitted  by  Prof.  Agassiz  from  his 
"  synonymy  ") — "  Among  these  are  foxmd  seyeral  varieties,  perhaps 
species,  winch  an  extended  observation  only  can  elucidate."  Nor 
do  Messrs.  Duncan  and  Sladen  follow  the  American  writer  in  omit- 
ting a  notice  of  Forbes's  reference  to  the  species  in  the  Appendix  to 
<  Sutherland's  Journey,'  where  that  gifted  naturalist  remarks  on  the 
fact  that  it  is  found  in  Pleistocene  beds  '^  associated  with  a  mollus- 
cous fauna  in  many  respects  comparable  with  that  of  the  Arctic 


We  could  carry  this  criticism  farther,  but  we  gladly  refrain  :  the 
lesson  that  it  teaches  us  is  not,  however,  a  very  satisfactory  one ;  and 
if  these  things  be  done  in  the  green  tree,  what  shall  be  done  in  the 
dry*? 

If  a  naturalist  of  first-class  eminence  afifbrd  material  for  such 
criticism,  we  may  justly  refuse  to  take  on  trust  the  work  of  those 
whose  investigations  have  not  attained,  whether  rightly  or  wrongly, 
the  same  vogue ;  but  we  feel  bound  to  point  out  that,  for  the  species 
under  discussion,  the  only  points  open  to  criticism  in  Messrs.  Duncan 
and  Sladen's  synonymy  are  those  which  we  have  thrown  into  the 
subjoined  footnote.  On  the  other  hand,  we  cannot  but  regret  that 
the  present  authors  have  thought  it  right  to  follow  MiUler  and 
Troschel  in  the  use  of  the  term  Asteracanthion,  against  the  use  of 
which  Mr.  Norman  has  already  spoken  in  our  pages,  and  that  they  have 
followed  M.  Perrier  in  returning  to  the  quasi-spedfic  names  of  Linck, 
whose  work  we  are  by  no  means  b^ind  the  authors  in  regarding 
with  the  deepest  respect.  By  speaking  of  Astropeeten  eomicidattis 
linck  would  indeed  seem  to  be  using  the  binominal  method ;  but  it 
is  to  be  noted  that  "his  very  next  form  is  spoken  of  as  A.  edhinatus 
major ;  and  M.  Perrier,  by  reviving  the  former  of  these  terms,  finds 
himself  in  opposition  to  every  careM  nomendator  since  the  time 
of  Diiben  and  Keren,  who,  in  1844,  taught  us  to  know  this 
common  form  by  Retzius's  specific  appellation  of  crispatus — a  term 
we  would,  with  deference,  ask  to  be  allowed  to  retain. 

We  greatly  regret  that  we  have  been  led  to  devote  so  much  of 
our  space  to  the  mere  question  of  nomenclature,  and  most  sincerely 
wish  it  might  have  been  otherwise.  We  have  heard  of  men  silenced 
by  a  "  magni  nominis  umbra ;"  zoologists  will  have  to  be  careful 

*  May  we  point  out  to  Messrs.  Duncan  and  Sladen  that  1840,  not 
1841,  is  the  date  of  Gould*8  '  Invertebrates  of  Massachusetts '  (Ist  ed.), 
that  the  '  Forhandlinger '  in  which  Sara  describes  T.  paUidua  bears 
the  daie  of  1872,  and  tJiat  the  fuU  account  of  Prof.  Lov^n's  invaluable 
*  Etudes '  might  well  be  referred  to  ? 
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lest,  nnder  the  chilling  shade  of  Bjnonymy,  Uiey  lose  the  pow^ 
which  they  need  in  all  its  fulness  to  help  them  solve  the  more  im- 
portant problems  which,  from  the  sides  of  embryology,  anatomy, 
and  paleontology,  are  receiving,  if  not  their  solution,  yet  their  doe 
attention. 

The  influences  of  '' environment ''  are  carefully  noted  by  our 
authors,  who  are  led  to  think  that,  in  some  cases  at  any  rate,  ^  the 
exigencies  of  arctic  existence  have  acted  in  retarding  the  progren 
of  growths-characters  and  in  the  maintenance  of  the  youthful  <ff 
more  simple  form."  Again,  they  direct  attention  to  the  variations 
which  they  have  observed  in  the  length  of  the  spinelets  of  the  paxills 
of  O.  pappomsy  pointing  out  that  extreme  shortness  is  probably  the 
result  of  abrasion,  and  consequently  depends  on  the  nature  of  the 
locality.  ^*Thu8  a  starfish  inhabiting  the  comparative  calms  of 
deep  water  would  be  subject  to  much  less  friction  than  one  fre- 
quenting a  littoral  district  or  amongst  pebbly  shingle." 

From  the  point  of  view  of  the  zoological  student  we  desire,  if  we 
may  be  allowed,  to  congratulate  the  authors  on  the  conclusion  of  a 
work  which  will  be  to  them  a  source  of  pardonable  pride,  and  our- 
selves on  a  monograph  which  sufficiently  proves  that  there  are  in 
England  two  naturalists,  at  any  rate,  to  whom  a  valuable  coUection 
of  Echinodermata  may  very  safely  be  intrusted  for  description. 


MISCELLANEOUS. 

Discovery  of  a  Fossil  Bird  tn  the  Jurassic  of  Wyoming^ 
By  0.  C.  Mabsh. 

The  oldest  birds  hitherto  known  from  American  strata  are  the 
toothed  forms  (Odontomithes),  from  the  Middle  Cretaceous  deposits 
on  the  eastern  flanks  of  the  Rocky  Mountains.  In  Europe,  three 
specimens  of  the  genus  Archaopteryx  have  been  found  in  the  Juras- 
sic, but  from  other  formations  no  remains  of  this  class  have  be^ 
brought  to  light.  The  writer  has  made  a  careful  search  for  fcesil 
birds  in  the  Jurassic  beds  of  the  West,  and  has  been  rewarded  by 
the  discovery  of  various  remains,  some  of  which  are  sufficiently 
characteristic  for  determination.  The  most  important  of  these 
specimens  is  described  below. 

Laopteryx  priscusy  gen.  et  sp.  nov. 

The  type  specimen  of  the  present  species  is  the  posterior  portion 
of  the  skull,  which  indicates  a  bird  rather  larger  than  a  blue  heron 
{Ardea  herodias).  The  brain-case  is  eo  broken  that  its  inner  sur- 
face is  disclosed  ;  and  in  other  respects  the  skull  is  distorted ;  but  it 
shows  characteristic  features.  The  bones  of  the  skull  are  pneu- 
matic. The  occipital  condyle  is  sessile,  hemispherical  in  form,  flat- 
tened, and  slightly  grooved  above.  There  is  no  trace  of  a  posterior 
groove.    The  foramen  magnum  is  nearly  circular,  and  small  in  pro- 
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portion  to  the  condyle ;  its  plane  coincides  with  that  of  the  occiput, 
which  is  slightly  inclined  forward.  The  bones  around  the  foramen 
are  firmly  coossified ;  but  the  supraoccipital  has  separated  somewhat 
from  the  squamosals  and  parietals.  Other  sutures  are  more  or  less 
open.  On  each  side  of  the  condyle,  and  somewhat  below  its  lower 
margin,  there  is  a  deep  rounded  cavity,  perforated  by  a  pneumatic 
foramen. 

The  cavity  for  the  reception  of  the  head  of  the  quadrate  is  oval 
in  outline ;  and  its  longer  axis,  if  continued  backward,  would  touch 
the  outer  margin  of  the  occipital  condyle.  This  cavity  indicates 
that  the  quadrate  had  an  undivided  head.  The  brain-case  was  com- 
paratively small ;  but  the  hemispheres  were  well  developed ;  they 
were  separated  above  by  a  sharp  mesial  crest  of  bone.  A  low  ridge 
divided  the  hemispheres  from  the  optic  lobes,  which  were  pro- 
minent. 

The  following  measurements  indicate  the  size  of  the  specimen : — 

millim. 

Width  of  skull  across  occiput  (approximate) 24 

Transverse  diameter  of  occipital  condyle   5 

Vertical  diameter 4 

Width  of  foramen  magnum    6 

Height 6 

Distance  from  occipital  condyle  to  top  of  supra- 
occipital 11 

In  its  main  features  the  present  specimen  resembles  the  skull  of 
the  Katitae  more  than  that  of  any  existing  birds.  Other  parts  of 
the  skeleton  will  doubtless  show  still  stronger  reptilian  characters. 

In  the  matrix  attached  to  this  skull  a  single  tooth  was  found, 
which  most  resembles  the  teeth  of  birds,  especially  those  of  Ichthy^ 
omis.  It  is  probable  that  Laopten/a  possessed  teeth  and  also  biconcave 
vertebrae. 

The  specimen  here  described,  and  others  apparently  of  the  same 
species,  were  found  in  the  Upper  Jurassic  of  Wyoming  Territory,  in 
the  horizon  of  the  Atlantosaurus-hedB. 

Yale  College,  New  Haven,  March  18, 1881. 

BegeneraHon  of  lost  Paris  in  the  S^id  (Loligo  Pealei). 
By  A.  £•  VsBBiLL. 

1  have  observed  in  this  species,  as  well  as  in  Ommastr^hes  Ule- 
cebrosus^  numerous  instances  in  which  some  of  the  suckers  have  been 
torn  off  and  afterwards  reproduced.  In  such  examples  new  suckers 
of  various  sizes,  from  those  that  are  very  minute  up  to  those  that 
are  but  little  sinaUer  than  the  normal  ones,  can  often  be  found  scat- 
tered among  the  latter,  on  the  same  individual  It  seems  to  me 
possible  that  some  of  the  specimens  having  the  suckers  on  the  tenta- 
cular arms  unusually  small,  may  have  reproduced  all  those  suckers, 
or,  still  more  likely,  the  entire  arm. 

I  have  seen  spedmens  of  this  spedes,  and  also  of  0.  UUcebrosus^ 
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which,  after  having  lost  the  tip,  or  even  the  distal  half  of  one  or 
more  of  the  sessile  arms,  have  more  or  less  completely  reprodnoed 
the  lost  parts.  In  such  cases  the  restored  portion  is  often  more 
slender  and  has  smaller  suckers  than  the  normal  arms ;  and  where 
the  old  part  joins  the  new  there  is  often  an  abrupt  change  in  size. 
Pfobably  this  difference  would  wholly  disappear  after  a  long^ 
time. 

An  unquestionable  and  most  remarkable  example  of  the  repro- 
duction of  several  entire  arms  occurs  in  a  small  specimen  taken  off 
Newport,  B.  I.,  Aug.  1880.  This  has  the  mantle  70  millim.  long, 
dorsal  arms  22  milUm.,  third  pair  of  arms  30  millim.  The  three 
upper  pairs  of  arms  are  perfectly  normal ;  but  both  the  tentacular 
and  both  the  ventral  arms  have  evidently  been  entirely  lost  and  then 
reproduced  from  the  very  base.  These  four  arms  are  now  nearly 
perfect  in  form,  but  are  scarcely  half  their  normal  size  on  the  left 
side,  and  still  smaller  on  the  right  side.  The  left  tentacular  arm  is 
only  24  millim.  long,  and  very  slender,  but  it  has  the  normal  pro- 
portion of  club,  and  the  suckers,  though  well  formed,  are  diminutive, 
and  those  of  the  two  median  rows  are  scarcely  larger  than  the  lateral 
ones  and  delicately  denticulated.  The  right  tentacular  aim  is  leas 
than  half  as  long  (12*  milliin.),  being  of  about  the  same  length  as 
the  restored  ventral  one  of  the  same  side ;  it  is  also  very  slender, 
and  its  suckers  very  minute  and  soft,  in  four  equal  rows.  The  ri^t 
ventral  arm  is  oidy  14  millim.  long,  the  left  one  15  millim.  long ; 
both  are  provided  with  very  small  but  otherwise  normal  suckers. 

In  another  specimen  from  Vineyard  Sound,  a  female,  with  the 
mantle  about  150  millim.  long,  one  of  the  tentacular  arms  had  lost 
its  dub ;  but  the  wound  had  healed,  and  a  new  club  was  in  process 
of  formation.  This  new  club  is  represented  by  a  small  tapering 
acute  process,  starting  out  obliquely  from  the  stump  and  having  a 
sigmoid  curvature ;  its  inner  surface  is  covered  with  veiy  minute 
suckers.    The  other  arms  are  normal. 

It  seems  probable  that  some  of  the  normal  European  species  of 
Loligo  that  have  been  based  on  the  smaller  size  of  the  tCTitacular 
arms  or  of  the  suckers  are  due  to  similar  instances  of  regeneration 
of  these  parts. — Amer,  Joum.  Sci.,  April  1881. 

Note  OH  Wardichthys  cydosoma,  Traq.    By  Thomas  Stock,  Natural- 
History  Department,  Museum  of  Sdence  and  Art,  Edinburgh  *. 

A  small  fish  was  described  and  figured  by  Dr.  B.  H.  Traquair 
in  the  '  Annals '  for  April  1875,  voL  xv.  p.  262,  pL  xvi  figs.  1-5, 
in  a  paper  entitled  '^On  some  EossU  Eishes  from  the  Neigh- 
bourhood of  Edinburgh."  The  description  was  drawn  up  frxmi 
a  single  specimen  obtained  by  him  from  the  Wardie  Shales  about 
fifteen  years  previously.  A  new  genus  was  established  for  its 
reception  under  the  name  of  Wardichihys^  so  called  in  honour 
of  Mr.  John  Ward,  E.G.S.,  of  Longton,  Staffordshire,  a  well- 

*  Bead  before  the  Edinburgh  Geological  Society,  April  1881. 
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known  collector  of  fossil  fishes,  and  an  author  of  repnte  in  de- 
partments of  geology  and  palaeontology,  and  not  with  reference 
to  the  locality  where  it  was  found,  llie  specific  name  eyclosoma 
was  given  in  allusion  to  its  nearly  circular  shape.  The  t>riginal  speci- 
men, though  not  entire,  was  very  nearly  so,  being,  however,  deficient 
in  the  dentition  and  the  tail.  This  interesting  fish  has  remained 
unique  until  the  present  time.  I  am  able,  however,  as  a  part  of  the 
good  fortune  which  has  attended  my  work  upon  the  Waidie  Shales, 
to  announce  the  occurrence  of  a  second  specimen.  It  lay  high  upon 
the  shore,  apparently  cast  there  by  a  lad.  like  the  original  speci- 
men, it  occurs  in  a  nodule,  of  which,  however,  only  a  fragment  (and 
the  less  important  fragment)  has  been  recovered.  A  careful  search 
was  instituted  for  the  remainder,  but  without  success ;  and  it  is  to 
be  feared  that  the  counterpart  is  irrecoverably  lost.  That  an  inter, 
val  of  about  twenty  years  should  have  elapsed  between  the  occur- 
rence of  the  first  and  second  examples  shows  that  it  is  a  fish  of  great 
rarity.  Its  rediscovery,  however,  holds  out  the  hope  that  other 
specimens  will  be  found  if  the  bed  (for  it  appears  each  time  to  have 
occurred  in  a  particular  bed  of  the  Wardie  series)  be  at  intervals 
carefully  searched. 

The  specimen  here  noted  unfortunately  throws  very  little  addi- 
tional light  upon  the  structure  of  the  fish.  The  dentition  and  the 
tail  remain,  as  before,  unknown.  A  portion  of  the  fiank  with  about 
ten  series  of  scales  is  nearly  all  that  has  been  preserved.  The  shape 
of  the  scales  and  their  superficial  ornament  are  very  well  shown  in 
impression,  the  latter  consisting  of  the  characteristic  tuberculation, 
wluch  makes  this  an  easily  identifiable  fish.  The  weathering  action 
of  the  sea  has  been  favourable  to  the  disclosure  of  these  characters. 
The  configuration  and  sculpture  of  the  scfdes  are  not  often  so  well 
seen  in  fishes  preserved  in  nodules.  The  chances  are,  when  the  nodule 
is  violently  fractured  by  the  hammer  and  chisel,  that  the  halves  sepa- 
rate in  such  a  way  that  only  the  undersides  of  the  scales  are  visible. 
Sometimes  the  plane  of  fracture  lies  right  through  the  scales ;  and 
it  is  difficult  in  such  cases  to  get  at  their  shape  or  sculpture  by  the 
employment  of  artificial  aids.  By  the  more  gradual  process  of 
weathering  the  nodule  almost  invariably  splits  along  the  plane  most 
favourable  to  the  display  of  the  superficial  characters.  The 
writer  has  succeeded  in  obtaining  for  his  collection  several  frag- 
ments or  entire  specimens  which  have  been  preserved  in  this  way. 
Where  the  weathering  has  proceeded  far  enough,  as  it  has  done  in 
several  cases,  the  ornament  has  been  exquisitely  brought  out;  and 
in  several  large  fragments  or  entire  specimens  of  Ehadinickthys  and 
Cosmoptychius  there  is  very  little  left  in  this  respect  to  desire. 
From  these  natural  moulds  plaster  caste  may  be  easily  obtained. 
Other  specimens  only  await  the  application  of  add  to  bring  out 
their  characters  in  an  equally  distinct  fSashion. 

The  possession  of  a  plaster  cast  of  the  type  specimen,  due  to  the 
kindness  of  Dr.  Traquair,  places  the  accuracy  of  the  generic  identi- 
fication beyond  a  doubt ;  and  though  the  cast  does  not  show  the 
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ornament  quite  bo  well  as  might  be  desired,  the  agreement  in  this 
character  between  my  specimen  and  the  original  figures  and  descrip- 
tion is  such  as  to  make  the  specific  determination  also  a  matter  of 
certainty. 

On  ihe  Anatomy  of  Fyrosoma.    By  M.  L.  Jouet. 

Orowth  of  the  Colony, — All  the  observers  who  have  paid  attention 
to  Pyrosoma  have  remarked  that  the  closed  extremity  of  the  colony 
is  occupied  by  four  ascidiozoids.  According  to  Savigny  and  Le- 
sueur  these  are  the  four  primitive  individuals  developed  in  the  egg 
itself.  As  regards  Fyrosoma  eleganSy  in  which,  as  stated  by  Kefer- 
stein  and  Ehlers,  the  endostyle  is  on  the  side  of  the  common  orifice, 
I  cannot  say  how  this  may  be ;  but  in  Pyrosoma  giganteum  things 
are  different.  Panceri  has  already  remarked  that  the  terminal 
ascidiozoids  are  destitute  of  those  muscular  cords  which  terminate 
at  the  periphery  of  the  common  cloacal  aperture,  and  which  are 
possessed  by  the  primitive  ascidiozoids.  Moreover,  in  P.  giganteum^ 
as  in  P.  atlanticum,  the  endostyle,  and  consequently  the  germinative 
point,  are  turned  in  the  direction  of  the  closed  extremity.  It  follows 
that  an  animal  placed  at  a  given  moment  in  the  inmiediate  vicinity 
of  that  extremity  is  necessarily  separated  therefrom  some  time  after- 
wards by  the  three  or  four  buds  which  it  has  directly  produced,  and, 
still  later,  not  only  by  these  but  by  their  derivatives. 

When  we  examine  the  closed  extremities  of  several  quite  adult 
colonies,  measuring  several  centimetres  in  length,  we  see  that  the 
four  in^viduals  forming  the  terminal  whorl  are  in  one  specimen 
perfectiy  adult  and  beginning  to  breed,  in  another  young  and  still 
fomished  with  an  elseoblast,  elsewhere,  again,  in  the  condition  of 
simple  buds,  forming  part  of  the  stolon,  and  not  yet  detached  from 
the  parent.  In  a  woid,  the  terminal  whorl  of  one  colony  does  not 
resemble  that  of  another  colony  of  the  same  age,  which  would  not 
be  the  case  if  this  whorl  were  the  primitive  whorl.  From  these  facts 
we  see  that  if  we  desire  to  find  the  four  primitive  individuals,  it  is 
not  at  the  closed  extremity  that  we  must  seek  for  them,  but  at  the 
open  extremity.  They  are,  in  fact,  incessantiy  pushed  away  fit)m 
the  former  by  the  whole  of  their  progeny. 

Nervous  System. — On  the  posterior  median  line  there  exists  a 
nerve  which  traverses  it  throughout  nearly  its  whole  extent.  It 
does  not  originate  directly  from  the  ganglion,  but  from  a  train  of 
cells  which  seem  to  prolong  the  latter  backwards,  runs  above  the 
base  of  the  languets,  and  appears  to  act  upon  a  bundle  of  muacular 
fibres,  which,  passing  behind  the  oesophagus,  traverses  the  cloaca 
i^irting  the  subintestinal  peritoneal  lamina. 

In  the  four  primitive  ascidiozoids  the  two  thick  lateral  posterior 
nerves  terminate  at  the  two  muscular  cords  which  start  from  the 
two  sides  of  the  ossophagus  and  run  to  the  common  doaca.  In  the 
ordinary  individuals  there  only  exists  one  of  these  muscular  cords ; 
it  is  median,  and  morphologically  represents  the  two  cords  of  the 
primitive  individuals ;  for  it  receives  both  the  nerves. 
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Colonial  Muscular  System. — Besides  the  mosoular  cords  just 
mentioned,  there  exist  in  the  oommon  transparent  substance  mus- 
cular bands  which  are  by  no  means  so  well  defined,  and  which 
tmit'O  the  individuals  to  one  another  in  the  longitudinal  direction. 
Panceri  has  described  their  course  with  considerable  exactitude,  but 
without  knowing  their  origin.  These  muscular  bundles  originate 
in  the  transparent  substance  itself,  in  which  we  see  them  diverging 
at  certain  points;  and  they  seem  to  be  formed  at  the  expense 
of  the  actual  cells  of  this  substance  modified  in  a  peculiar  manner. 
The  normal  constituent  cells  of  the  common  transparent  substance 
are  stellate. 

On  the  Bkeohlast. — Salensky  has  endeavoured  to  show  that  the 
els&oblast  of  the  Salpas  may  be  the  altered  representative  of  the  tail 
of  the  Appendicularice  and  the  tadpole-larvae  of  Ascidians.  As  re- 
gards  Pyrosoma,  this  hypothesis  is  inadmissible.  The  elsBoblast,  in 
fact,  acquires  in  Pyrosoma  the  form  of  a  ring  surrounding  the  ger- 
minative  extremity  of  the  endostyle.  It  is  therefore  no  longer  a 
simple  organ  as  in  the  Salpce.  By  its  form  and  relations  it  cannot 
represent  the  tail  of  the  Appenditndarice. 

Its  function  appears  ra^er  to  be  physiological.  It  enlarges  so 
long  as  the  bud  remains  attached  to  the  parent,  and  diminishes  from 
the  moment  when  separation  is  effected,  until  that  in  which  the 
young  ascidiozoid,  being  brought  into  communication  with  the  outer 
world,  can  live  on  its  own  account ;  it  then  disappears  altogether. 
I  do  not  think  it  plays  any  part,  even  a  subsidiary  one,  in  gemma- 
tion. In  fact,  it  has  completely  disappeared  at  the  period  when 
gemmation  haa  only  just  commenced.  In  all  probability  it  acts  as 
a  reserve  for  the  young  animal  at  the  time  when  its  nutrition  is 
still  null  or  insufficient. 

On  the  Alternation  of  Generations, — If  we  desire  to  bring  toge- 
ther as  much  as  possible  what  takes  place  in  the  Salpof  and  what 
occurs  in  Pyrosoma,  we  must  take  as  equivalent  terms,  on  the  one 
hand,  the  agamic  Salpa,  and,  on  tlie  other,  the  Cyathozoid.  We 
have  then,  in  the  two  cases,  two  asexual  individuds  producing  by 
gemmation  a  whole  series  of  individuals  which  differ  from  them  in 
form,  are  alike,  and  sexual.  The  whole  difference  then  lies  in  the 
fact  that,  while  the  sexual  Salpce  cannot  bud,  the  sexual  Pyroso- 
mata  are  capable  of  producing  by  gemmation  other  individuals,  but 
similar  to  themselves. — Oomptes  Eendus,  April  25,  1881,  p.  1013. 

Investigation  of  certain  Points  in  the  Anatomy  of  Stemaspis 
scutata. — Second  Note  ♦.    By  M.  Max.  Bibisch. 

The  vascular  system  of  Stemaspis  is  very  complex  and  interest- 
ing ;  it  may  be  summed  up  by  saying  that  it  includes  a  dorsal 
vessel  and  a  ventral  system. 

The  dorsal  vessel  follows  the  stomach,  upon  which  it  rests,  in  all 
its  contours ;  it  is  much  narrower  behind  than  in  front  of  the  bran- 

*  See  '  Annals;  May  1881,  p.  426. 
Ann.  dc  Mag.  N.  Hist.  Ser.  5.  Vol.  vii.  36 
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dual  anastomofiis ;  this  latter  portioo,  which  is  at  first  wide, 
dindnishes  gi:adaally  to  the  commencement  of  the  stomach ;  heyond 
this  point  it  floats  in  the  general  cavity,  but  remains  parallel  to  the 
oesophagus,  to  which  it  is  attached  by  a  few  branches;  finally  it 
attaches  itself  to  the  pharynx,  where  it  divides  into  numerous 
branches,  the  two  principal  ones  forming  a  fork. 

The  ventral  vessel  has  numerous  roots  at  the  ventral  surface  of 
the  pharynx  and  the  anterior  setse ;  it  travels  parallel  to  the  n^- 
vous  cord,  to  which  it  sends  several  branches,  and  emits  numerous 
branches  to  the  segmental  organs,  which  will  be  mentioned  further 
on  ;  then,  towards  the  middle  of  the  body,  it  gives  origin  (1)  to  a 
vessel  which  follows  forward  the  posterior  intestine,  (2)  to  two 
other  trunks,  the  most  voluminous  of  which  soon  divides  into  three. 
Thus  are  formed  the  four  sexual  vessels,  upon  which  the  generatiTe 
organs  originate.  Three  of  them  run  along  different  portions  of  the 
stomach,  the  fourth  along  the  recurrent  intestine ;  they  give  origin 
to  very  numerous  branches,  which  divide  repeatedly  and  generally 
dichotomously,  and  finally  open  into  a  sinus  lodged  beneath  the 
muscular  layer  of  the  intestine  and  against  the  vibratile  furrow. 
The  latter,  in  the  stomachal  region,  is  diametrically  opposite  to  the 
dorsal  vessel,  which  communicates  with  this  longitudinal  sinus  by  a 
very  complex  system  of  capillary  canals,  destitute  of  proper  mem- 
brane, and  placed  between  the  muscular  layer  and  the  epithelium. 
The  whole  intestine  is  thus  furnished  with  a  very  rich  system  of 
blood-sinuses,  communicating  with  both  the  dorsal  vessel  and  the 
ventral  vessel  along  the  pharynx,  oesophagus,  and  stomach,  but 
having  direct  connexion  with  the  ventral  vessel  alone  through  all 
the  rest  of  the  intestine  ;  there  are,  however^  vascular  anastomoses 
between  the  different  intestinal  regions. 

Further  back  the  ventral  vessel  emits  numerous  symmetrical 
branches,  which  run  to  the  integuments,  the  posterior  setae,  and  the 
terminal  intestine ;  some  of  them  terminate  posteriorly  at  regular 
racemes  of  ampullae  or  pyriform  bodies  with  thin  walls  placed  be- 
tween the  shield  and  the  rectum,  and  evidently  forming  a  reservoir 
for  the  blood  when  that  fluid  is  driven  backward  by  the  invagina- 
tion and  contraction  of  the  anterior  region  of  the  body.  I  have 
been  unable  to  detect  any  communication  between  these  racemes 
and  the  brsLUchise.  The  circulation  seems  to  me  to  be  due  princi- 
pally to  the  general  movements  of  the  body. 

llie  generative  organs  are  of  the  same  form  in  tiie  two  sexes. 
The  external  appendages  are  followed  by  two  oviducts  or  spenn- 
ducts,  which  run  backward  towards  the  median  line,Vhere  tiiey 
unite  and  at  the  same  time  adhere  to  the  ventral  vessel ;  each  of  them 
is  accompanied  by  a  sanguiferous  branch,  which  is  given  off  by  this 
same  ventral  vessel,  and  which  only  quits  them  at  the  skin  ;  from 
their  point  of  convergence  start  the  four  lobes  of  the  ovary  or  testis. 
These  lobes  are  slowly  formed  along  the  four  sexual  vessels  already 
mentioned ;  they  possess  each  a  proper  waU,  which  is  directly  con- 
tinuous with  that  of  the  oviducts,  and  in  which  the  corresponding 
sexual  vessel  is  enclosed.     The  ova  originate  upon  the  wall  of  this 


Digiti 


ized  by  Google 


Miscellaneous.  495 

vessel,  which  is  turned  towards  the  interior  of  the  ovary,  and  at  the 
expense  of  the  epithelial  cells  forming  that  wall,  to  which,  at  first, 
thej  remain  attached  by  a  peduncle ;  they  afterwards  become  de- 
tached, descend  along  the  lobe,  and  then  arrive  in  the  oviducts ; 
thus  they  never  fall  into  the  general  cavity.  The  sexual  lobes  are 
of  very  unequal  length  in  the  same  animal,  and  unequally  developed 
in  different  individuals  according  to  the  age ;  in  Stemaspides  of 
large  size,  especially  in  the  males,  they  present  short  secondary  lobes 
along  the  principal  branches  of  the  sexual  vessel. 

In  front  of  the  oviducts  and  involved  in  the  folds  of  the  oeso- 
phagus, there  exist  two  voluminous  segmental  organs  ('*  four- 
homed  organs  "  of  Miiller),  of  a  brown  colour,  with  delicate,  walls, 
irregularly  lobed,  and  each  furmshed  with  an  excretory  canal, 
which  becomes  much  narrowed  towards  the  integuments,  and  opens 
outwards  by  an  extremely  small  pore.  The  two  symmetrical  pores 
are  placed  in  front  of  the  genital  appendages.  I  have  not  yet  succeeded 
in  detecting  vibratile  fonnds  in  connexion  with  these  organs ;  they 
present  an  internal  epithelium  and  an  external  peritoneal  layer, 
and  between  the  two  a  rich  network  of  often  capillary  blood- 
sinuses. 

Hitherto  I  have  only  been  able  to  observe  the  first  phases  of  the 
embryogeny  as  the  result  of  artificial  fecundations.  The  ova  are 
about  0*15  millim.  in  diameter ;  within  their  chorion,  which  usually 
retains  a  trace  of  the  pedicle,  they  present  a  granular  viteUine  mass 
with  ian  eccentric  nucleus  and  a  nucleolus  ;  tiiis  nucleus  disappears 
in  the  mature  ova.  The  spermatozoids  are  from  0*085  to  0*10  millim. 
in  length ;  the  head  is  elongated,  and  occupies  about  one  sixth  of 
the  entire  length.  The  segmentation  is  complete;  it  commences 
about  five  hours  after  fecundation.  Even  the  first  two  spheres  are 
unequal;  and  the  difference  becomes  rapidly  more  accentuated  be- 
tween the  small  hyaline  evolutive  cells  and  the  lai^e,  dark,  granular 
nutritive  cells ;  the  former  quickly  envelop  the  latter,  and  thus  form 
a  planula  by  epibolism.  In  four-and-twenty  hours  I  found  in  the 
glasses  pelagic  larvse  composed  of  an  ectoderm  with  small  elements, 
and  an  endoderm  formed  of  a  few  large  brownish  s;)heres ;  they 
appear  to  be  destitute  of  both  mouth  and  anus.  These  larvsB  are 
covered  with  vibratile  cilia,  except  in  the  posterior  region ;  at  their 
cephalic  pole  they  bear  a  plume  of  longer  cilia.  But  the  pelagic  life 
hardly  lasts  longer  than  from  thirty-six  to  forty  hours ;  the  larvce 
fall  to  the  bottom  of  the  water,  lose  their  cilia,  become  elongated, 
and  assume  a  vermiform  appearance  and  movements.  The  evolu- 
tion is  afterwards  very  slow  in  the  glasses  ;  at  the  end  of  a  month 
the  larvse,  although  considerably  more  elongated,  present  a  digestive 
tube  formed  of  large  cells  and  destitute  of  mouth  and  anus ;  its 
cavity  is  filled  with  a  liquid  which  bears  numerous  granules,  and 
which  the  movements  of  the  body  cause  to  travel  from  before  back- 
ward or  vice  versd;  in  the  posterior  region  and  on  the  dorsal  (?)  surface 
we  may  distinguish  a  small  ectodermal  appendage  bent  into  a  hook, 
which  may  be  the  first  rudiment  of  the  branchiae. — Comptes  Bmdus^ 
May  2, 1881,  p.  1066. 
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